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THE END OF THE FIRST SEMESTER 


When this issue of INpustriat Arts AND VocCa- 
TIONAL EpucaTIon reaches its readers, the end of the 
first semester will be close at hand. This means that 
one half of the school year is over, and that a certain 
definite part of the year’s work has been covered. 
Some students will probably never have another op- 
portunity to have contact with the work which they 
are now finishing. For others, this work must act as a 
foundation for studies that are to follow next semester 
and probably even next year. The question then arises, 
has the work been given efficiently — have the stu- 
dents who have just taken the course profited as 
much from the work as they should have? Applying 
the proper tests may disclose this, but the test results, 
if they are to serve best, must not be used merely as 
a basis for giving grades. If properly used, they will 
also disclose weaknesses that may exist in the course 
itself or in the way in which the course has been 
taught. 

It is advisable, therefore, to make a thorough study 
of the test results. They may help to improve the 
work for the next semester very materially. 


AN IMPORTANT VIEWPOINT 


Professor Arthur B. Mays of the University of IIli- 
nois, Urbana, IIl., outlines ably and well the position 
which industrial arts should occupy in the school 
curriculum. 

Everyone interested in industrial arts, therefore, 
should read his article on page 35 of this issue. 
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Industrial Arts in the New Curriculum 


Arthur B. Mays 


Professor of Industrial Education, 
University of Illinois, Urbana, Illinois 


There are great economic, political, and social movements afoot 
today which are leading toward revolutionary changes in organ- 
ized education. The schools have always been slow to change and 
have been among the last of society’s agencies to respond to new 
conditions of life in every age of history. Public attention seems 
always to focus upon the progress of education only after every 
other major aspect of civilized life has moved to new ground and 
the lag of the schools has become painfully obvious. It has been 
pointed out by historians that in 1870 there were fewer college 
students per million population in the United States than there 
were in 1830. In 1870 the industrial revolution was in full swing, 
great cities were rising, new industries were being created on every 
side, the habits and ambitions of the people had changed, the 
scale and modes of living were different, and the educational needs 
of youth were almost completely different; yet the schools and 
colleges of 1870 were identical in courses of study, methods, and 


organization with those of 1830. Out of that unhappy state of 
affairs urgently needed reforms were brought about and the 
schools almost caught step with the times. Repeatedly has such 
a phenomenon been observed in the history of education. Now 
again, America seems to have reached a point where great changes 
are about to occur in the schools. Once more it is hoped that they 
can be made more adequately to serve modern society. 


Depressions and the Schools 


All major depressions have greatly affected the progress of the 
schools. Depressions always strike down schools. They are among 
the first institutions to be deprived of adequate support, and they 
are among the last social agencies to feel the revivifying effects 
of recovery. This means that schools are usually made to suffer 
longest of all the social institutions. Such treatment invariably 
results finally in the focusing of public attention on their plight, 
with the result that during the years immediately following all 
great depressions, schools have seasons of reform and unusual 
growth. This cycle of mistreatment and almost destructive dep- 
rivation, followed by a great change and expansion, is clearly 
discernible at least three times in American history, and it seems 
now that the second phase of a fourth similar cycle is about to 
appear. The public-school system was started on its first great 
forward movement following the depression of 1837. The high- 
school movement had its first great impetus after the depression 
of 1873. During the decade following that depression, manual 
training was introduced into the high school. After the depression 
of 1893, the modern high school was born with its several cur- 


riculums, its elective system, and greatly enlarged program. And. 


once more, a new day is dawning for the schools following a ter- 
rible period of depression during which they were shamefully 
treated by a panic-stricken and short-sighted people. 

There are new and momentous ideas permeating the educa- 
tional thought of the present era of reform and expansion which 


Considering the normal interests of youth, indus- 
trial-arts work serves better than social science 
as the integrating factor in modern education. 
(Author’s address before the Wisconsin Indus- 
trial Arts Association. ) 





were lacking in all earlier corresponding times. At long last, Amer- 
ica is becoming deeply concerned with the problems of social wel- 
fare. All earlier educational reforms were dominated by a phi- 
losophy of individualism. “Put the whole boy to school” was Dr. 
Woodward’s battlecry in the 1880’s. “Individual differences” was 
the shibboleth of the 1890’s and the early years of this century. 
Today, however, “social efficiency,” “social intelligence,” “social 
adjustment” are the watchwords. The difference is most signifi- 
cant. The reforms of the 1880’s and the movements following 
1893 were merely expansions and enrichments of the traditional 
school, but the new reforms confronting today’s school call for a 
fundamental revision of the whole curriculum. Nothing short of 
that will answer modern needs. This is, indeed, a soul-stirring 
time in educational history and every teacher should be fully 
prepared to play his allotted part in the impending reorganiza- 
tions. 

At such a time, under such challenging conditions, what part 
should industrial arts play in the new curriculums which will 
eventually emerge from the maelstrom of new forces and new 


’ purposes now at work? This question cannot be answered until it 


is known what the character of the new curriculum is to be. It 
is too early now to predict with confidence, but there are at least 
two very distinct characteristics which may be expected to pre- 
dominate, namely, (1) the organization of the new curriculum 
will be that of an integration of materials and experiences, and 
(2) the objective will be social understanding and adjustment. 
Some sort of effective integration of instructional materials and 
educational experiences constitutes the most obvious and most 
pressing need of the schools today. Just how this reorganization 
is to be achieved no one knows, but it must occur, and the inte- 
gration must be a genuine, organic joining together in a real unity 
of materials and activities if the needed reform is to be wrought. 

Integration means far more than correlation. It is not enough 
that the present unrelated blocks of subject matter be somehow 
related to one another. They must be completely reworked as 
parts of a unity which centers around some major factor in the 
experiences of boys and girls. Many are saying that the obvious 
center around which to build the unified curriculum is the social 
sciences. This, they say, is logical since the desired outcome of the 
educative process is social understanding and adjustment. But it 
is extremely doubtful whether anything more than an “academic” 
integration can be achieved in this manner. A sort of integration 
of materials can be made around almost any center, but whether 
a genuine unifying of understanding and experience in the lives 
of boys and girls will result when the social sciences are the uni- 
fying center of instruction is a very doubtful matter. A real and 
vital interest in the social studies is usually an acquired trait of 
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middle life and rarely belongs to youth. Youth builds its thinking 
and its experiencing around far different centers of interest. There 
has been a too ready acceptance of the social subjects as the basic 
factor in the unifying of the curriculum. It would seem to be more 
logical to assume that activities and subject matter which lie 
nearer to the normal interests of youth would be more effective 
centers for the integration of the school experiences. Hence, it 
appears that for many, if not for most, boys the industrial arts 
would be a far more desirable core subject for the new curriculum 
than any yet suggested. The making of useful things, the handling 
of tools and machines, the learning about the remarkable, fas- 
cinating mechanical forces and devices of contemporaneous life, 
these are already centers of deep interest before a boy enters 
school and they continue to attract his thoughts and stimulate his 
learning and activities throughout youth. There are few excep- 
tions to this rule among today’s boys. Hence, it is not unreason- 
able to conclude that the industrial-arts studies and activities 
should be brought in from the fringe of the curriculum very near 
to the center of the new curriculum if, indeed, they are not 
placed at the very center around which all the rest of the in- 
struction is organized. 


Industrial Arts and Education 

Industrial arts, then, should have a very important part in the 
new organization of teaching materials and activities. But, what 
place has it in the new emphasis upon social adjustment as a chief 
outcome of education? Dr. Woodward and the leaders of his day 
clearly were thinking in the terms of an educational philosophy 
of individualism. Much of the history of industrial-arts education 
has rested upon individualistic thought with reference to purposes, 
methods, and organization of instructional materials. Most of the 
earlier statements of values and objectives are perfectly sound 
today, but industrial arts need no longer rest its case upon, or 
chart its advances by, an educational philosophy of narrow in- 
dividualism. There is no other subject division in the modern 
school more nearly related to the central facts of present-day life. 
The industrial revolution produced modern life; industry per- 
meates all of it, and the problems of modern industry lie at the 


very base of all the social problems which are most typical of this. 


age. The school activity which specifically represents industry 
surely has a large contribution to make to the social adjustment 
of modern youth. Industrial arts as a school subject was not 
handed down from ages past as a traditional subject of instruc- 
tion, but came into the school directly from modern life and it, 
therefore, should have a major role in the adjusting of youth to a 
society which is dominated by the activities, the problems, and 
effects of modern industry. The writer has frequently been re- 
quired in recent years to present a convicing statement to school 
and university authorities concerning the basic values and pur- 
poses of industrial arts as a phase of contemporaneous education. 
It has been found that the following statement is almost in- 
variably accepted as fully satisfactory. 

“The fundamental purpose, in final analysis, of all secondary 
education is to enable youth to understand and to deal effectively 
with his environment. Chemistry is taught in the high school not 
to make chemists, but to enable those who study it to understand 
the chemical aspects’ of their environment and to deal effectively 
with them for their own safety and comfort, and the welfare of 
others. Mathematics is taught not to make mathematicians, but 
to enable youth to understand and to deal effectively with the 
number aspects of modern life. In like manner, each of the high- 
school subjects of study is taught not to make specialists, but to 
make youth intelligent about, and the masters of, their environ- 
ment, both for their own and the social good. 

“But what is the most obtrusive and the most nearly ubiquitous 
factor in the contemporaneous environment? Quite obviously it is 
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‘industry, its products, materials, processes, and problems. As one 


sits in a room, it usually may be said of him that everything in 
the room except his body, his personality, and the air he breathes 
are the direct products of industry. Frequently, his body, his per- 
sonality, and the air he breathes are in some degree modified by 
industry. Therefore, it seems absurd to attempt to enable modern 
youth to understand and deal effectively with his environment 
unless a large place is given in the curriculum to a study of 
modern industry, its processes, its materials, its products, and 
problems. Such a study constitutes the subject matter of indus- 
trial arts.” Rarely does such a statement fail fully to satisfy the 
query of a modern educator. 

It seems clear, then, that industrial arts should play a leading 
part in any adequate curriculum reorganization which places em- 
phasis upon integration of materials and activities and upon social 
understanding and adjustment. But are there changes which 
must be made in industrial arts itself before it can play such a 
role? There are weak places in the present forms of this school 
subject. In most schools, a far richer, broader, and more varied 
content is greatly needed. The very shop processes experienced 
by the pupils need enriching by more careful planning and a 
greater demand upon thought. Working without close thinking is 
not valuable education. Besides, the learning that goes on in the 
shop is not broad enough, nor is it sufficiently deep. Boys are 
not taught enough about the processes they perform. Much shop 
teaching is too superficial to be very valuable. Too much atten- 
tion is not given to the question of ow to do, but far too little 
is given to the matter of why it is done in a given way. Not only 
should the teaching be richer and broader, but more phases of 
modern industry should be taught in the shops and drawing 
rooms. Whole major divisions of modern industry are not repre- 
sented in the schools by even a single activity. Furthermore, much 
higher standards of both craftsmanship and knowledge are almost 
universally needed in industrial-arts departments. The educative 
value of this work is great only when high standards of both 
knowledge and skill are demanded. All these shortcomings can 
easily be remedied by an aroused, alert teaching personnel. Great 
progress is already being made toward enrichment and enlarge- 
ment of offerings. From every direction come reports of teachers’ 
organizations, committees, and individuals working to make this 
division of schoolwork more nearly fit the needs of modern social 
and economic life. There must be no giving of ground in the 
struggle both for a richer, broader industrial arts, and for a larger 
more central place in the educational program of the nation. It 
must be more generally recognized as the subject most represen- 
tative of the chief factor in present-day life, namely, modern in- 
dustry. 

The weaknesses of industrial arts obviously point to teacher 
defects. More teachers with a well-founded philosophy of educa- 
tion which comprehends industrial arts must be developed if this 
subjects plays its proper role in the days to come. This clearly 
implies broadly educated teachers, who understand the major 
movements in all modern education. There has been a remarkable 
improvement in the general level of both the academic and pro- 
fessional education among industrial-arts teachers during recent 
years. Their rapidly growing interest in graduate study and in the © 
larger problems of general educaton is a heartening indication. 
The outlook is challenging and full of encouragement. The men 
and women who have devoted their lives to this great field of 
education must not fail in the tasks just ahead. The new cur- 
riculum is slowly taking form, and industrial arts is already as- 
sured an important position in it, but it will depend chiefly upon 
its leaders and teachers as to whether that position is the one it 
ought to occupy. The philosophy and trend of the best thought in 
modern education point clearly toward a new day of progress 
and social service for industrial arts. 
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Vocational Guidance 


R. Randolph Karch 


Arsenal Junior High School, 
Pittsburgh, Pennsylvania 


Under normal conditions, approximately 
one million boys and young men and one- 
half million girls and young women enter 
the various industries of the United States 
each year. These young people differ 
greatly in their preparation, intelligence, 
aptitudes, interests, temperament, emo- 
tional stability, physique, personality, and 
character traits. 

According to Myers,’ these young 
people must start to work in one of the 
many jobs offered by the 2,000 to 3,000 
industries. Many do not know much about 
the jobs they enter. It is mere chance that 
most of them enter certain fields. There 
are some who are not physically or men- 
tally fit to handle the work of their first 
choice. Many of these leave their first 
jobs, and then float from job to job try- 
ing to find exactly what they want to do 
in the working world. 

From Trumbull’s surveys,? we find that 
less than 26 per cent of these young people 
hold their jobs more than one year. Of the 
entire group taking part in a survey, more 
than 50 per cent were anxious to leave 
their present jobs and try something else. 
Of the 331 persons interviewed, a total 
number of jobs reported was 698. See the 
Table. 





Table Showing Number of Jobs Held 
by Term of Employment 
Jobs held one year or longer 
Jobs held six months or longer, but 
RE TI PIG soos cc ceesess- 23.2% 
Jobs held three months or longer, 
but not six months 
Jobs held less than three months. . . 22.1% 





School census reports for 1920 show that 
only two thirds of the young people in the 
United States from 5 to 20 years of age 
attended school. The curve of distribution 
began to drop at 12 and than sank sharply 
from the 13-year period. Fourteen per cent 
dropped out prior to 14 years of age, 27 
per cent prior to 15 years of age, 51 per 
cent prior to 16 years of age, 70 per cent 
prior to 17 years of age, and 80 per cent 
prior to 18 years of age. 

One cause for pupils dropping out of 
school at the median age of 15 is the 


™yers, G. E., The Problem of Vocational Guidance, 
The Macmillan Company, New York, 1929, p. 6. 
*Trumbull, F. M., Guidance and Education of Prospec- 
so /unior Wage Earners, John Wiley & Sons, New York, 
25. p. 49. 


economic pressure in the home. Another 
cause is mental dullness on the part of the 
pupil. There are other reasons —one of 
the commonest is that the student’s in- 
terests have not been challenged by school 
activities.* Also, that he has never caught 
a vision of the possibilities for his own self- 
advancement along desired lines through 
school achievement.* According to Trum- 
bull, fully one half of the school drop-outs 
merely drifted out of school to try some- 
thing else. 

An economic loss is suffered by all con- 
cerned as these junior wage earners shift 
from job to job in trying to find work 
that suits them, and work that they suit. 
A loss is suffered by the boy himself as he 
leaves advanced standing in one job and 
takes on a new apprenticeship in another. 
The employers who train him suffer 
another loss through the sometimes expen- 
sive training period given to new workers, 
and finally the public suffers a loss caused 
indirectly by this shifting of labor. 

It has been pointed out that a certain 
class of students leave school because it 
has nothing more to offer them in the 
satisfaction of their needs. Since an eco- 
nomic loss is suffered by all concerned in 
this needless shifting about by the wage 
earner, a challenge is issued to the public 
schools to guide and train these young 
people vocationally. Authorities on voca- 
tional education have agreed on the follow- 
ing objectives:> To guide in choosing an 
occupation, to guide in preparing for an 
occupation, to guide in entering upon an 
occupation, and to guide in making prog- 
ress in an occupation. 

Inasmuch as the greatest number of 
school drop-outs are of adolescent, or 
junior-high-school age, it is important 
that the junior high school accept the 
challenge to aid in helping these young 
people to choose their lifework. 

Jones® says that “By the nature of the 
case, most of the major problems of voca- 
tional guidance are located in the junior 
high school. This is true because the ma- 
jority of pupils who leave school do so 
before the tenth grade is reached, and be- 
cause curriculum choices that involve 
broad selections of occupations must be 
made at the beginning of the ninth grade 
or during the ninth year.” 


Dewey, John, Interest and Effort in Education, Hough- 
ton Mifflin, New York, 1913, p. 93. 

*Vaughn and Mays, Content and Method of Industrial 
Arts, The Century Company, New York, 1924. 

‘Vocational Guidance in Secondary Education, United 
States Bureau of Education Bulletin, Number 19, Govern- 
ment Printing Office, Washington, D. C., 1918, p. 9. 

®Jones, A. J., Principles of Guidance, McGraw-Hill 
Book Company, New York, 1930, p. 54. 
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The big job of the junior high school 


is to give its students real vocational 


guidance through its tryout courses. 





To guide properly vocationally, the 
junior high school’s responsibility is to 
collect data on each student as to (1) per- 
sonal facts—health, achievement, psy- 
chological educational test ratings, per- 
sonal and family data; (2) facts from 
group and individual counseling; (3) vo- 
cational plans, and (4) special facts needed 
for the orientation of pupils. 

In a case study quoted by Eikenberry,* 
it was found that many persons would not 
have entered a now disliked occupation 
had they the necessary information about 
this work before entering it. The junior 
wage earner leaves school with an accurate 
knowledge of occupations and with no 
habit of thinking about them except in a 
helpless way.* It would seem that the 
schools should give the opportunity to dis- 
cover the entrance requirements for var- 
ious occupations, and to get a general idea 
of the work through a course in occupa- 
tions. 

Exploration is the nature of all school- 
work. The adolescent explorer passes 
through consecutive stages on his journey 
of exploration during his junior-high- 
school years. First, he adjusts himself to 
his new environment that he may learn 
how most effectively to benefit by his ex- 
ploratory experiences; second, he enters 
upon his exploratory activities; third, he 
makes a particular appeal to his individual 
interests; fourth, after the testing of his 
choice, he undertakes the initial stage of 
his differentiation into a curriculum group. 
When the foregoing steps have been taken, 
he is ready for specialized training of his 
choice in the senior high school.° 

The drop-out student deserves explora- 
tory experiences in the various fields of 
work in which he may take part. Many 
junior high schools today present explora- 
tory courses in such subjects as carpentry 
and cabinetmaking, forge, foundry, ceram- 
ics, printing, automotives, machine-shop 


TEikenberry, D. H., An Introduction to Guidance, Ohio 
State Department of Education, Columbus, Ohio, pp. 183, 
184. 

8Brewer, J. M., in Allen’s Practice of Vocational 
Guidance, McGraw-Hill Book Company, New York, p. 
39. 

*National Association of Secondary School Principals, 
Committee on Guidance, Guidance in Secondary Schools, 
Bulletin 19, Cicero, Ill., 1928, p. 32. 
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practice, drafting, electricity, photography, 
bookbinding, and others. 

Exploratory activities in the junior high 
school, however, should be in keeping with 
the major industries of the town in which 
the school is located. For example, ceram- 
ics would fit into the program of a junior 
high school in a china manufacturing 


center such as East Liverpool, Ohio. Like-. 


wise, printing would fit into the curriculum 
of a junior high school in a printing center 
such as Cincinnati, Ohio. 

What objectives should be uppermost 
in the minds of junior-high-school shop 
teachers? Briggs*® brings out a worth- 
while thought along this line: “It was the 
tendency at first to teach too much subject 
matter and facts. The teachers, not being 
accustomed to teach directly about the ac- 
tivities of life, confined themselves to 
recorded tables and lists of vocations, but 
soon they began to see that the important 
thing was to allow the pupil to learn about 
these great fields of humanity by actually 
living in replica . . . producing something 
of value in the shop.” —~ 

Let us see, through a case study in 
guidance, what part the junior high school 
can play in helping student drop-outs: 

Scene: A typical city junior high 
school, with homogeneous grouping prac- 
ticed through pupil achievement in all 
grades. 

Subject: John, who wants to quit school 
and drive a truck for his father—a 
cement contractor. John is 16, and in the 


Briggs, E. S., Exploration in the Junior High 
School, Proceedings of the National Education Association, 
65:665-7, 1927. 


eighth grade. He is large for his age, and is 
failing in most of his school subjects. He 
is “dragging” several subjects, in which he 
is passing. Furthermore, he does not like 
school; he finds nothing in it that is inter- 
esting. 

Method: The principal interests him in 
industrial-arts work, and he elects wood- 
working and printing. After a semester of 
work, he plans to take half a day of print- 
ing, spending the rest of his time in aca- 
demic subjects. 

He manifests a great interest in print- 
ing, coming to the shop every morning 
before school starts, after school, and at 
the noon recess. His grades in printing are 
all perfect; his grades in other subjects are 
either flat failures or barely making the 
passing mark. When taken to account for 
this, he claims that he tries hard in the 
academic courses, but cannot “get” them. 
He finishes the printing course in record 
time, and is interested in “going into busi- 
ness for himself.” He is given a special vo- 
cational course in the printing department, 
and is finally the instructor’s right-hand 
man. 

Near the close of the year’s work, he 

s the instructor about the possibilities 

king at the trade. He is given the 
information asked for, and is instructed on 
how to apply for a job. He goes out, re- 
turns and says that the shop to which he 
applied has asked for references. The 
school people write to them, and the job 
is his, in a commercial printing plant in 
the city. 

John returns at odd times to visit the 
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school, and while there talks about how he 
“tells the other apprentices of higher stand- 
ing how to do certain jobs.” In the course 
of a year, he returns to tell that he must 
take a series of correspondence courses in 
printing to join the local union. John is | 
aided in his correspondence work and in 
like problems. 

Then came the Great Flop of 1929. John 
comes back. If he is laid off, he says, he 
will start a plant of his own, the capital 
being supplied by his father. His school 
advisers suggest that he study business 
methods, but they feel from past experi- 
ences with him that he could not be very 
successful in any other job than that of a 
printing mechanic, because: (1) he likes to 
work with his hands, to “follow” copy, and 
not to edit it; (2) his knowledge of Eng- 
lish and grammar are below average, and 
he could not read proof intelligently; (3) 
he has little social contact outside of his 
own immediate family; (4) he knows prac- 
tically nothing of the “business-getting” 
end of the printing trade, and is unwilling 
to study it. 

His advisers, with this data in mind, ad- 
vise him to stay in his work and if he is in- 
terested in a business of his own to study 
salesmanship, costs, and methods before 
launching out for himself. It is believed 
that if he enters business for himself, he 
could result in only another “price-cutting 
bedroom printer,” and would ultimately 
become disgusted with his work and him- 
self, possibly going back into some labor- 
ing job, such as driving the truck for his 
father. 


Auto Mechanics vs. Automotive Service 


A. C. Goodrich 


Vocational School, 
Waukesha, Wisconsin 


In a brief span of years automobile 
manufacturing and servicing has developed 
from infancy to a monstrous giant that 
overshadows most other industries and oc- 
cupations, both from the standpoint of 
capital investment and employment. 

The extent to which this industry has 
developed may more readily be realized 
when one considers the following factors: 

1. That it would be possible to transport 
the entire population of the United States 
at one time with the twenty-six million 
registered motor vehicles we have in our 
country. 

2. That the manufacturing and servic- 
ing of automobiles provides one person out 
of every ten in the United States with a 
livelihood. 


The economic need and demand for 
automotive transportation has resulted in 
the development of the greatly refined and 
highly complicated present-day motor car. 
This development has been so rapid and 
extensive in the past few years that service 
men have hardly been able to keep up with 
the gigantic strides set by automobile 
manufacturers. 

The very fact that service men find it 
difficult to keep up with modern automo- 
tive improvements, places an increased ob- 
ligation upon the school. This increased 
responsibility is one of training young 
workers to enter an occupation that is pro- 
gressively changing from day to day. A 
training program for automotive service 
must be one that is flexible to the extent 
that it may be continually modified so as 
to keep in step with the latest service 
trends. In this respect it might be well for 
schoolmen to scrutinize modern automo- 
biles, service equipment, and service shops 





In this article the author calls atten- 
tion to the modern changes which 


are taking place in the automotive- 


service occupations which cannot be 


ignored by the school if it is to train 


young men for advantageous entry 


into the automotive-service field. 





in an effort to evaluate the school’s auto- 
motive-service training program and shop. 

The two cars shown at A and B in 
Figure 1, are indicative of the rapid strides 
which have been made in the development 
of the motor car in the past eight years. 
The striking contrast of the outside ap- 
pearance of these two models is only a 
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Fig. 1. The old and the new 


mere indication of the many improvements 
and refinements which have been made in 
the engine and chassis of the car. A few 
of the many improvements which might 
be mentioned are: Vacuum-controlled dis- 
tributor, thermostatically controlled choke, 
voltage regulators, increased compression 
ratios, automatic starters, down-draft car- 
buretors, improved bearing and cylinder- 
block metals, improved piston design, and 
the like. 

The realization of the extent to which 
these improvements affect automobile ser- 
vicing will give rise to two questions in 
the minds of teachers engaged in training 
young men to service modern cars: 

1. What effect have these modern im- 
provements and refinements in the design 
and construction of the motor vehicle had 
upon the automotive-service occupations? 

2. What effect will these changes in the 
automotive-service occupations have upon 
the school training program? 

It was these thoughts that prompted the 
making of an extensive study of a number 
of garages and service stations and their 
equipment, in order to determine what 
service men are doing to keep abreast of 
modern developments, and to evaluate the 
school shop in terms of such findings. 

Observations made while visiting service 
shops in several cities of various sizes, show 
that the old type of heavy repairwork is a 
thing of the past, and that in its place 
there has arisen a new type of automotive 
Maintenance service. Recent improvements 
in construction and materials enable the 
owner to drive his car a greater number of 


miles without having to make any major 
repairs. In fact, there was a marked ab- 
sence of honing, reboring, rear end, trans- 
mission, and other types of heavy repair- 
work in all of the shops which were visited. 
However, on the other hand there seemed 
to be a large volume of electrical motor 
tune-up, lubrication, brake, fender, wash- 
ing, and polishing work done. Shops which 
were equipped to render this new type of 
service were doing good business. 

One owner of an old-type shop, who was 
doing very poor business, told me that the 
new cars were a jinx to the repair business 
because they needed very little servicing. 
An examination of his shop revealed that 
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he had made no attempt to modernize or 
equip his shop to provide the type of serv- 
ice needed on the new cars. His assump- 
tion that the new models needed no repair- 
work was unsound. True enough, there is 
little demand for the type of heavy repair- 
work which he expected to render. His 
failure was due to the fact that he had 
completely ignored the modern trends in 
automotive development and service which 
should have guided him in modernizing 
and equipping his shop. 

In every locality visited, there was a 
marked trend toward a new type of service 
station which is built and equipped to 
render what might be termed “quick serv- 
ice.” As shown in Figure 2, this new type 
of service station, which is entirely in keep- 
ing with modern automotive-service trends, 
is a combination of the old-time filling sta- 
tion and garage. It is equipped to furnish 
gas, oil, and lubrication, and to render ig- 
nition, electrical, washing, polishing, and 
minor motor service. Shop owners have 
found these services to be in greatest de- 
mand, and it is for these the school must 
train young workers. 

It would be almost impossible to make 
such a survey without noticing the steps 
which the owners of the conventional type 
of garages are taking in order to compete 
with the new type of service stations. 

In Figure 3 is shown a perfect illustra- 
tion of how one progressive owner modern- 
ized the outside of his building. One corner 
of the builing is completely cut away to 
provide room for the installation of gas 
pumps. This was done in order that the 
establishment might increase its contacts 
with car owners. It is a known fact that 
the average motorist needs gas about forty 
times to every one that he needs mechan- 
ical service. Therefore, the logical place to 
come into contact with a great number of 


Fig. 2. The new type of super-service station 
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motorists is at the gas pumps. An alert 
gas-pump attendant can be an excellent 
salesman for the shop’s services. He, there- 
fore, is of vital importance to every service 
shop, and if he is to fill his place properly, 
he must be well trained in automotive prin- 
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the systematic arrangement of the equip- 
ment, and the spotless condition of the 
floor and hoist. A lounge is also provided 
so that the customer might rest in ease 
while waiting for his car to be greased. In 
fact every effort possible was made to pro- 
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gine has had on the service setup. The ce. | 


velopment of the high-speed engine with 
its intricate circuits and adjustments has 
put an end to guessing in motor tune-up. 
Today it is absolutely necessary to have 


modern scientific testing equipment prop- | 





Fig. 3. Modernizing to keep in step with progress 


ciples, in order that he may intelligently 
advise his customers. The very fact that 
service-station owners are fully aware of 
the importance of this position has created 
a demand for young men who have had 
suitable training to qualify them for this 
position. 

This owner’s modernization plan did not 
stop with the outside of his building, but 
continued in even a greater extent on the 


inside. Knowing that reliable lubrication 
service is one that the modern motorist 
demands, he has equipped his shop to 
render this service. The neat, clean, well- 
equipped department shown in Figure 4 
illustrates the importance which service 
men have placed upon lubrication. Note 
the pleasant appearance of the department, 


vide surroundings and service equal to that 
which the customer finds in other retail 
establishments where he spends his money. 

From the appearance of this depart- 
ment, it is apparent that modern lubrica- 
tion is no longer the job of the shop flunky, 


‘but rather one requiring highly specialized 


training for a scientific service. Here, 
again, is an opportunity for the school to 
train young men for this type of service. 





Fig. 4. A modernized garage on the inside 


Such a training program would have to be 
in keeping with actual working conditions 
and environment, in order that the student 
might 
modern setup once he is employed. 


readily adjust himself to this 


The typical motor-tune-up department 


shown in Figure 5 illustrates the effect 
which the modern high-compression en- 


erly to tune up a high-compression engine. 
Such pieces of equipment as the exhaust- 
gas analyzer, vaca-meter, motor-analyzer 
and distributor synchronizers which are 
shown in Figure 5 enable the service man 
properly to tune a motor. With this new 
type of equipment, the service man is able 
to keep the modern high-compression, 
high-speed engine performing at its peak 
of efficiency. 


~~ --——f 





diagnosing equipment has come into use in 
the last two years has almost revolution- 
ized the service occupation. This change 
calls for a service man who is well versed 
in the underlying principles of electricity 
and the operating principles of the four- 
cycle 
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basic knowledge is essential that he may be 
able intelligently to interpret and use 
modern testing equipment. The mechanic 
who has not had this sort of training will 
not fit in this new service setup. The gen- 
eral trend is to replace the “strong-backed” 


meaning of it all, they have failed to do 
anything about it. This statement is based 
upon the fact that courses are still listed 
as “auto mechanics” in most of the school 
curriculums. Of course, the term “auto 
mechanics” means nothing in itself, as we 
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necessary social adjustments which he will 
have to make when working for an em- 
ployer. 

Too many automotive teachers are in 
the same sort of rut in which the owner of 
the old-type garage finds himself. These 





mechanic of yesterday with a service man 
who has had training in basic principles 
and in the use of modern testing equip- 
ment. This, of course, means that training 
courses wili have to be modernized in keep- 
ing with this new type of service. 


Significance 
Teachers of auto mechanics may well 
ask themselves the following questions: 


Fig. 5. A modern service laboratory 


could teach almost any phase of the service 
under this heading. 

However, an examination of the “auto 
mechanics” courses of study of a great 
number of small and large school systems 
brought out four facts: 

1. The school has failed to change its 
automotive course so as to provide training 
for many of the newer and more demanded 
service occupations. 


teachers, like some garage owners, have 
failed to analyze their market in terms of 
new and modern developments in the oc- 
cupation for which they are attempting to 
supply workers. This failure on the part 
of the teacher to analyze the market for 
the trained human product of his depart- 
ment, is, undoubtedly, due to the fact that 
the school does not have to show a profit 
in terms of dollars and cents. This is, of 





1. What effect will these revolutionary 
changes in the automotive-service field 
have on us? 

2. What steps are to be taken in order 
to keep pace with an ever-changing occu- 
pation? 

Many undoubtedly have failed to see 
the significance of the problems which the 
Owners of service stations have had to 
solve. Or at least if they have grasped the 


Fig. 6. Another modernized garage 


2. It has failed to take into considera- 
tion many of the latest developments and 
improvements in the automobile engine 
and chassis. 

3. It has failed to train the student to 
use scientific motor-testing equipment as 
found in the modern service setup. 

4. It has spent too much time and effort 
on training for manipulative skills and not 
enough of training the student to make the 


course, as it should be, for the school 
ceases to be a school and becomes a com- 
petitor to the commercial garage when this 
condition exists. 

However, if the teacher expects to make 
anything more than a repair shop of his 
departments, he must give serious atten- 
tion to an extensive study of the possible 
places of employment for the boys whom 
he trains. This diagnosis must not only be 
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made of the establishments into which 
these boys may be placed, but it must be 
made in terms of the occupational level on 
which these boys will enter the occupa- 
tion. The automotive teacher does not have 
to show a monetary profit, but he should 
be able to show accomplishment either in 
terms of vocational or general training, de- 
pending upon the objectives of his course. 

Owners of service stations and garages 
have had to make revolutionary changes in 
their service methods in order that they 
may render the kind of service which the 
customer demands today. This means that 
the workers he hires must be trained to fit 
into this new type of service station. 

As the automotive department in the 
school must depend on the support of the 
owners and managers of service stations, 
it is up to this department to train young 
workers who will be an asset rather than a 
liability to their employer. This calls for a 
reorganization of courses of study so as to 
give the student that training which will 
enable him to make an advantageous entry 
into this new service setup. 

The progressive shop teacher, therefore, 
will make a complete analysis of the situa- 
tion and then proceed to make the needed 
corrections in order that his course and 
methods will harmonize with the ever- 
changing occupational world. 


General Automotive Service 


Instructors of automotive service may 
well take the following guiding points into 
consideration when organizing a course to 
train young workers to enter the automo- 
tive-service field. These guiding points are: 

1. The trade must not be allowed to believe 
that the students who graduate from the auto- 
motive department are finished service men. 

2. The student must be trained along the 
occupational level on which he will enter the 
service. 

3. The student must be provided with a 
limited amount of advanced training (above 
the occupational level on which he may be 
expected to enter the occupation) in accord- 
ance with modern service trends. 

4. The automotive-service market must be 
anlyzed in terms of possible employment, and 
workers must be trained for those branches 
of the service which seem to afford the great- 
est possibilities of employment for young 
workers. 

5. The automotive-service field must be 
analyzed to determine the type and kind of 
work that is being done by the trade. 

6. From the analysis referred to in 5, those 
jobs and operations which occur most fre- 
quently in actual trade practice must be 
selected and the students must be trained 
in these. 

The guiding points listed in the fore- 
going are not new, yet there are many 
teachers who have failed to take these 
points into consideration when organizing 


their courses of study. Failure to consider 
them will result in a training program that 
is not in step with modern service practice, 
and those trained under these conditions 
will find it difficult to make an advanta- 
geous entry into their chosen occupation. 

Even when these points are taken into 
consideration, there is the possibility that 
the training program may not be entirely 
in step with the modern service plan. This 
will be true, for instance, if the course was 
organized a number of years ago, and, like 
the 1930-model car, is now out of date. 
The automotive teacher must never lose 
sight of the fact that his department is 
training young workers for one of the most 
progressive occupations. Perhaps greater 
advancements have been made in the auto- 
motive-service field during the past three 
years than in any other occupation. Being 
responsible for the training of young men 
to enter this occupation, means to modern- 
ize courses, methods, shops, and “equipment 
to harmonize with the progress that the 
occupation has made. With this thought 
in mind, it might be well for the automo- 
tive teachers to scrutinize their courses, 
methods, shops, and equipment in terms 
of the six guiding points. 

An evaluation of an “auto-mechanics’ 
course in this light, would reveal the fact 
that its content is not broad enough to in- 
clude many of the very important branches 
of the automotive-service field. The very 
name of the course necessarily limits its 
content to that type of repairwork which 
we have associated with the old type of 
garage. The trade itself has forsaken the 
term “auto mechanics” for a new and more 
meaningful title “automotive service.” In 
fact, leaders in the field everywhere are 
emphasizing “service.” 


? 
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A glance at the signs in front of the 
modern service stations shown in Figures 
2 and 3, shows the extent to which the 
trade is emphasizing “service.” The one in 
Figure 3 even stresses “Quick Service.” 

The service station shown in Figure 2 
is neither a filling station nor a garage, but 
rather a combination of the two in a con- 
venient layout to offer a quick service to 
the motorist. These new stations are en- 
tirely in keeping with modern service 
trends, and a clear indication of the type 
of service that is in demand. A look into 
the interior of these stations would show 
that they are built and equipped to offer 
washing, polishing, accessory, lubrication, 
minor repair and tune-up service. If the 
students are to be trained to fit into this 
new service setup, they must be trained in 
the particular services which are most in 
demand at the present time. Furthermore, 
following the example set by the occupa- 
tion, the name of the course offered ought 
to be changed from “auto mechanics” to 
“general automotive service.” This new 
title is more descriptive of the content 
which should be included in a modern 
course to train workers for the automotive- 
service occupations. In the “general-auto- 
motive-service” course, there ought to be 
included training for the young man who 
attends the gas pumps, and the young man 
who is in charge of the lubrication depart- 
ment shown in Figure 4. There are 
branches of modern automotive service 
which can no longer Ke disregarded in the 
training programs of today. 

The kind of schooling which these serv- 
ice men need is a combination of mer- 
chandising technique and mechanical train- 
ing all of which can well be included in a 
course in “general automotive service.” 


Guidance Opportunities 


H. W. Teichroew 


Vocational! School, 
St. Paul, Minnesota 


This article was written to show that 
there is a need for guidance and counseling 
of a sort that can be provided for boys of 
the junior- and senior-high-school levels. 
Industrial-arts work offers rich guidance 
opportunities, and industrial-arts instruc- 
tors.should take the fullest advantage of 
the broad possibilities of their subject for 
sane guidance of those boys enrolled in 
their classes. 

Recently, one of the regional agents for 
vocational education illustrated, in a strik- 
ing way, the position of industrial arts in 





That industrial-arts work contains 
guidance values is well known. All 
too few instructors take full advan- 
tage of their subject in this regard. 





the trade and industrial training program 
encouraged by State and Federal funds. He 
pictured a five-step stairway, the treads of 
which were labeled beginning at the lowest, 
(1) Unknown, (2) Appreciation, (3) 
Amateur Doing Ability, (4) Junior Doing 
Ability, (5) Master Doing Ability. The 
four risers beginning at the bottom were 
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labeled: (1) Acquired Knowledge, (2) 
Practice Under Instruction on the Job, (3) 
Practice Under Careful Supervision, (4) 
Practice Under Ordinary Supervision. In 
order that a learner may advance from the 
unknown level to the appreciation level he 
would have to acquire specific knowledge 
to gain this appreciation. To advance to 


he A 


workers? We are here concerned with the 
last question. 

There is a need for guidance of a sort 
that industrial-arts instructors can do. It is 
hoped the following three reasons will serve 
to arouse those industrial-arts teachers who 
do not as yet understand and utilize their 
guidance opportunities. 
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Guidance opportunity 


amateur doing ability level, he would need 
to have practice under instruction on the 
job. Following that and with practice 
under careful supervision he should ad- 
vance to junior doing ability, and with ad- 
ditional practice under ordinary supervi- 
sion the learner should attain the goal of 
master doing ability. 

Somewhere near the beginning of the 
second riser is where the industrial-arts 
teacher “lets go.” And somewhere near the 
beginning of the fourth riser is where the 
vocational teacher stops his part of the 
training. This article is written with the 
trade-school point of view as a background. 

The co-ordinator in his job of placement 
and follow-up finds the following questions 
among many others, most frequently recur- 
ring: (1) Why must trade schools admit so 
many who cannot be trained beyond medi- 
ocre ability?; (2) Why must trade schools 
admit those who won’t allow themselves 
to be trained?; (3) How can a more read- 
ily trainable boy be induced to enter a 
trade school?; (4) How can existing agen- 
cies aid in the selection of future master 


First, there is need for trained help in 
the world of work. 





TABLE I. Ratio of Apprentices to 
Workers (Males) 


Year Apprentices Workers Ratio 

1910 103,338 30,091,564 1 to 291.1 
1920 130,967 33,064,737 1 to 252.4 
1930 85,850 38,077,804 1 to 443.5 





The alarming trend indicated by the 
1930 ratio of apprentices to workers is ac- 
centuated by the following items gleaned 
from an editorial in the /nland Printer for 
July, 1935. 





TABLE II 
Annually: 


1. Less than 1000 graduate from accredited. 


printing schools. 

2. Ten thousand journeymen craftsmen die. 

3. Ten thousand more retire for one reason 
or another. 

4. For every 20 lost to the industry, less 
than one restored by printing schools. 

5. Government figures show nearly 25-per- 
cent loss of journeymen craftsmen. 
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The metal industry raised its voice in the 
September, 1935, issue of Foundry: “There 
is an ever-increasing conviction. among the 
leading industrialists that it is personnel 
which determines the success of a concern, 
and that no effort should be spared toward 
efficient training. The problem of appren- 
tice training for all industries and all levels 
of employment, is one that cannot be left 
to chance to solve. It is, as in earlier days 
of industrial history, a vital factor, the 
importance of which becomes even more 
accentuated under modern economic condi- 
tions.” 

Practically every issue of the American 
Machinist, a publication appearing every 
other week, carries an article discussing 
the ever-recurring question, “How shall 
trained help be provided?” 

The second reason why industrial-arts 
people should take fullest advantage of 
their guidance opportunities, is best 
summed up by these three items from au- 
thoritative sources: (1) Annual crop of 
delinquents — 100,000 adolescents — boys 
and girls up to 19 years old; (2) There 
are 500,000 wanderers among adolescents 
and 3,000,000 unemployed youth in the 
country; (3) Too many high-school and 
college graduates are still unprepared to do 
well, any one kind of job. 

The third reason is that the last five 
grades in the public school, provide the 
complete formal schooling for over two 
thirds of the boys and girls. The follow- 
ing figures are taken from a report issued 
by the Minnesota State Department of 
Education. 

For every 100 who enter the first grade 
in Minnesota, 83 complete 8th grade; in 
the United States, 42. In Minnesota, 33 
complete high school; in the United States, 
22. In Minnesota, 2 enter college; in the 
United States, 1. 

Now that we have “viewed with alarm,” 
it is in order to suggest what three things 
industrial-arts men can do about it. 

They can study each one of their boys. 
What kind of fellow is he? Does he have 
the characteristics needed to do good me- 
chanical work? What influence will his 
personality have in getting a job or hold- 
ing a job? 

A nursery rhyme may help to answer the 
first question. “What are little girls made 
of? Sugar and spice and everything nice. 
What are little boys made of? Little boys 
are made of scissors and snails and puppy- 
dog tails, that’s what little boys are made 
of.” 

Scissors may be sharp or dull. If sharp 
they cut through, leaving a clean-cut edge, 
they forge ahead easily, they make prog- 
ress rapidly. If dull, they cut with diffi- 
culty, they leave ragged edges, they stall 
and jamb, they may arrive all right, but 
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at tremendous cost of energy on the part 
of someone. All teachers readily distinguish 
the two. 

Snails are slow, they are deliberate, stay 
long in .one spot, finally gathering energy 
or deciding to move. They may eventually 
arrive if not stepped on, or time doesn’t 
overtake them. 

And then there are the puppy-dog tails. 
They may be symbols of friendliness or of 
fear, but to be sure, they are always 
behind. Sometimes the tail even wags the 
dog, as in the case of the young fellow who 
tried to tell the employer how to run the 
business after the first payday. 

But what are the characteristics to be 
sought in a boy to do good mechanical 
work? On page 9 of the January, 1936, 
issue of INDUSTRIAL ARTS AND VOCATIONAL 
EpucaTIon, Paul C. Hoopes says: “What 
are the qualities common to the reliable 
and good mechanic? The ability to think 
out or plan the work, measure or lay out 
with accuracy, cut and shape to the meas- 
ured mark, and finally to correct any small 
errors that are made by even the best. . . . 
A keen mind for logical reasoning, an as- 
sembling in the mental storehouse of facts 
and reasons in a rapid reference way, prac- 
tical originality, ingenuity, diligence, will- 
ingness to assume responsibility, observ- 
ance of fine detail, the ability to reason 
from cause to effect and from effect to 
cause, are further requirements. The greater 
the capacity for logical thinking, the better 
will be the mechanic.” 

Does personality have any influence on 
job retention? The Westinghouse Electric 
Corporation once made a study of 3,800 
cases, to ascertain the reasons why these 
persons were discontinued. Only one third 


An Individualized Flexible 


J. Allen Morris 


Department of English, 
Murray Vocational School, 
Charleston, South Carolina 


Spelling instruction always presents an 
insistent and difficult problem to teachers 
of English in trade and vocational schools. 
For teachers who are trying to give their 
students something practical and concrete 
to take with them into the business world, 
here is a suggested approach to the prob- 
lem of individualizing spelling work. 

In almost every vocational school the 
problem of spelling is likely to be a diffi- 
cult one. Spelling ability due to environ- 
mental factors is usually lacking. Former 


of them were unable to do the work be- 
cause of lack of skill and knowledge, all 
other reasons for discharge classified under 
personality difficulties. 

One of the trainees from the St. Paul 
Vocational School was fourth choice at 
three different places to which he was sent 
to apply for a position in competition with 
three others, also graduates of the same 
department. After the third failure to get 
the job, he came to the writer, asking the 
reason. The co-ordinator’s business is to 
find out what employers think of the grad- 
uates, so the young man was told that the 
last prospective employer had said “he was 
diffident and shy, his voice tone was weak, 
and probably this was all because of the 
blotches on his face.” After consulting 
with the family doctor and rigidly follow- 
ing orders, the facial blemishes disappeared 
and he is now, four months later, employed 
at a monthly salary. 

In 1934, twelve of our graduates were 
hired to work on a nine-month job for a 
large concern in St. Paul. As lay-off time 
approached, the company decided to re- 
tain three. Two of them were clean-cut, 
upstanding, good-mixer types, aggressive, 
reliable, leaders, capable of intelligent con- 
versation, and willing to assume respons- 
ibility. The other was a quiet fellow, a 
hard worker, knew always what he was 
doing and why, neat, rather soft-spoken, 
steady, and versatile. 

The last description applies also to the 
nineteen-year-old graduate who, four 
months out of school, was receiving $48 
per month, and with the aid of his em- 
ployer obtained a $75 job with another 
firm. Ninety days later, he was raised to 
$100 per month. Personality, knowledge, 


practice produces little effect on written 
work, and errors are frequent in almost 
all papers. There will always be some good 
spellers whose work is more than satis- 
factory, but most students will need help 
in spelling. 

This article offers no panacea or cure- 
all for spelling troubles. Our attempts to 
help our boys are still just an experiment. 
What we are doing may not be the best 
thing, but it is at least a step in the right 
direction. 

Obviously no speller can be published to 
fit exactly all the particular spelling needs 
of different schools. 

The lists submitted herewith were gath- 
ered by putting each boy’s mistakes on a 
separate sheet. In this way, a set of words 
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and skill do play a large part in job getting 
and job holding. Industrial-arts men are 
teaching in a field that gives play to these 
traits in the most natural setting available 
in public-school training. 

Men in smaller communities seem prone 
to think that the only place to find poten- 
tial skilled craftsmen, is in the city. With- 
out actually setting it up, there seems to 
be what smacks of a sort of caste system. 
Whether or not Kipling wrote it, we don't 
know, but we are reminded of 


“Pity the poor benighted Hindu 
He does the best he kindu 
He sticks te caste, from first to last 
And for clothing lets his skindu.” 


Any school, rural or urban, should pro- 
vide the fundamentals for acquiring knowl- 
edge and skill, and training in work habits 
that make a person employable. 

And finally, men in the industrial-arts 
field should admit that their jobs are more 
than projects, drawing plates, or lesson 
sheets. They don’t need to look around 
for more territory, but should develop the 
natural settings of their present field. Boys 
in the shops need to be thought of as the 
potential doers of things in years to come. 
The president of the International Busi- 
ness Machines Corporation in a speech, 
September 10, 1935, said, “This is not a 
machine age—it is a great man age. 
Those machines that we talk of are simply 
small tools that men have devised to enable 
them to do a better job. We are going to 
continue on in this great man age because 
men are doing more and better thinking 
than ever before.” 

Will the industrial-arts teachers help to 
find these men? 


Speller 





While the method of preparing a 
speller described in this article is not 
new, it is decidedly efficient. The 
lists here given may well be used as 
a basis for a useful speller in any 


school. 





which constantly caused trouble were tab- 
ulated. The words were then arranged al- 
phabetically, printed in lists and used as 
individualized flexible spellers. Hundreds 
of these words came from business letters, 
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reports, themes, literature and history 
write-ups, and other class papers. 

In order to adapt this material to the 
individual needs of any school, the teacher 
can use the words here printed as a basis 
for making a speller which will help him 
more nearly to solve the spelling problems 
of his school. 

Different teachers will employ different 
methods for using these lists. Class differ- 
ences in ages, ability, environmental back- 
grounds, and other important factors will 
determine the methods required. Two pos- 
sible suggestions are offered here for what 
they may be worth: 

1. Have each student use notebook 
paper suited to easy filing. Dictate a block 
of words without previous study by those 
taking the test. The number dictated 
should not exceed one hundred at a time. 

2. Pass out spelling sheets (lists that are 
printed, mimeographed, or reproduced by 
some other means) and let each student 


check his own list. If properly prepared 
for doing this work honestly, the class will 
check papers with a surprisingly high 
degree of honesty. After each student has 
marked his mistakes, he returns his paper 
to have it rechecked —a proceeding nec- 
essary because even well-meaning students 
will miss some of their errors. The second 
checking can be done by anyone who can 
check the words against the printed list, by 
a good speller in another class, or by the 
teacher himself. 

3. When the entire list of words for any 
given class has been dictated and checked, 
return to each boy all his papers so that 
he has a complete set of his own errors. 
Have the correct forms of these words 
written on one sheet of paper and returned. 
The now useless papers which were used 
in taking the dictated words can be de- 
stroyed. Let the good students study their 
words and check them off almost immedi- 
ately; the rest of the class is then allowed 
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the remainder of the term to study their 
words and learn them. 

4. A slight change in the previous para- 
graph provides another method: The words 
missed can be underlined or ringed on the 
spelling sheet itself. The boy’s name is 
written on the paper; then it is filed for 
future study and checking. When a boy 
has learned the block of words assigned 
for any special grade or class— for any 
particular period of time—he receives 
credit for his work. 

Any student who learns the entire series 
of five lists will have a solid, practical, 
business and ordinary-life vocabulary of 
about 1,800 words. These will substan- 
tially increase the vocabulary which he had 
when he entered your school. 

The first list, shown herewith, is used 
with the entering class in Murray Voca- 
tional School. One semester is allowed for 
the mastery of the 400 words contained 
in it. 





1 
2: 
3 
4 
5 
6 
7 
8 
9 


List I 
A 


. able 


about 


. acid 

. across 
. advertisement 
. again 

. against 

. all 

. all right 

. almost 

. already 

. also 

. although 
. always 

. America 

. ambitious 
. among 

. angle 

. another 

. answer 

. any 

. April 

. arch 

. are 

. area 

. army 

. around 

. August 

. automatic 
. awake 

. awhile 


B 


. barrel 

. basket 

. beautiful 
. because 

. been 

. before 

. beginning 
. behind 

. believe 


. better 
. between 
. bicycle 
. biting 
. black 
. blade 
. blue 

. board 
. boat 

. boiling 
. bottle 
. brain 

. brake 
. branch 
. break 
. brick 

. bridge 
. bright 
. broken 
. brown 
. brush 
. bucket 
. build 

. built 

. bulb 

. burst 

. business 
. busy 

. button 
. buy 


C 


. cabinet 

. camera 

. can’t 

. carriage 

. catch 

. caught 

. certain 

. certainly 

. chain 

. Charleston, 


S. C. 


. cheaper 


. chemical 
. chest 
. chief 
. chimney 
. chisel 
. choose 
. Christmas 
. circle 
. Clean 
. clear 
. climbed 
. clock 
. clothes 
. cloud 
. cold 
. color 
. collar 
. come 
. coming 
. company 
. complete 
. conscious 
. corner 
. could — 
. country 
. couple 
. course 
. cruel 
. curtain 


D 


. dear 

. delicate 
. dependent 
. different 
. divided 
. doctor 

. does 

. doesn’t 
. done 

. don’t 

. door 

. down 

. drawer 


drain 


. drinking 
. driving 


dropping 


. during 


E 
early 


. easily 

. education 
. elastic 

. electric 

. engine 

. English 

. enough 

. equal 

. etc. 

. every 

. except 

. experience 


F 


. father 

. February 
. felt 

. fertile 

. few 

. finally 

. find 

. fine 

. first 

. fixed 

. floor 

. foot 

. forty 

. forward 
. frame 

. frequent 
. friends 
. Friday 

. from 

. future 


G 


. general 
. give 


. government 
. grabbed 

. graduated 

. grammar 

. great 

. guess 


H 


. half 

. hammer 
. happened 
. haven’t 
. having 
. head 

. healthy 
. heard 

. heart 

. here 

. high 

. himself 
. honestly 
. hoping 
. horse 

. hospital 
. hours 

. house 


I 


. ideas 

. immediately 
. important 

. industrial 

. instead 

. interview 

. island 


J 


. January 
. July 
. just 


K 


. keep 
. kettle 


. key 

. knew 
. knife 
. knot 
. know 


L 


. laid 

. late 

. leaf 

. learn 

. left 

. library 
. license 
. literature 
. living 
. loose 

. lose 

. lost 


M 


. machine 
. machinist 
. make 

. making 

. Many 

. match 

. Material 
. Meant 

. mechanic 
. mechanical 
. medical 
. might 

. military 
. minutes 
. Money 

. month 

. Morning 
. mortise 

. mother 

. motor 

. mouth 

. much 

. muscle 


. mystery 


N 


. nail 

. hame 

. harrow 

. natural 

. necessary 
. Near 

. needle 

. herve 

. new 

. nobody 

. none 

. normal 

. nose 

. November 


O 


. October 
. office 

. often 

. once 

. only 

. Opposite 
. other 


P 


. paid 

. paper 

. parallel 
. parcel 

. past 

. pencil 

. physical 
.. picture 
. piece 

. planned 
. planning 
. pleasant 
. Please 

. polish 

. political 
. position 





. possible 
. present 
. principal 
. private 

. probably 
. promise 
. public 

. pulley 


Q 
. quick 
. quietly 
. quite 


R 

. Yaise 

. ready 

. Teceived 

. regular 
remember 
. report 

. responsible 
. right 


- room 


. rough 
. Tule 
. running 


S 

. safe 

. safety 

. said 

. Saturday 
. says 

. second 

. secret 

. seemed 


. Seen 


. send 

. separate 

. September 
. serious 

. should 

. since 

. sitting 

. smooth 

. soft 

. solid 


- some 


. something 


. soon 


. spare 
. speak 

. special 

. steering 
. stepped 
. stopping 
. straight 
. strange 
. strength 
. studying 


. Summer 
. Sure 


. sweet 
. swimming 


T 
. talking 


. tear 


. tenon 
. than 
. their 
. there 


. therefore 
. these 

. they 

. think 

. thoroughly 
. those 

. though 

. thought 

. three 

. threw 

. through 

. Thursday 
. tight 

. tired 

. together 
. tomorrow 
. tonight 

. too 

. trade 

. traffic 

. trained 

. trouble 

. true 

. truly 

. Tuesday 
. two 


U 
. until 
. usually 
. used 
. using 


V 
. value 
. violent 


W 
. waiting 
. walking 
. want 
. wear 
. Wednesday 
. wharf 
. wheel 
. when 
. where 
. whether 
. which 
. white 
. whole 
. whose 
. wide 
. within 
. without 
. women 
. won't 
. wood 
. work 
. would 
. writing 
. wrong 


Y 
. yesterday 
. young 


List II 
A 


. absence 

. accepting 
. accurate 
. actually 


. address. 
. advertisement 
. advice 
. again 
. airplane 
. all right 
. almost 
. already 
. always 
. among 
. amount 
. angle 
. apiece 
. apparatus 
. applied 
. appreciate 
. arrive 
. article 
. asks 
. athletics 
. at last 


B 


. balance 
. base 

. bearing 
. because 
. beginning 
. believing 
. beneath 
. bicycle 
. biggest 
. bite 

. board 

. both 

. brake 

. brass 

. break 

. breath 

. brother 
. building 
. burst 

. busiest 
. business 
. buying 


C 


. cable 

. calculate 
. calendar 
. can’t 

. capital 

. careful 

. caring 

. Carries 

. ceiling 

. certainly 
. change 

. chief 

. chosen 

. Christian 
. climbed 
. cloth 

. coal 

. column 

. comfort 
. coming 

. companies 
. complete 
. construct 
. control 

. copper 

. corner 


. cotton 

. could 

. country 
. couple 

. courtesy 
. cover 

. crank 

. credit 

. crush 

. cupful 

. current 
. curve 

. cylinder 


D 


. danger 
. debt 
. decimal 
. decision 
. definite 
. describe 
. design 
. detail 
. different 
. dining room 
. disappear 
. divided 
. doesn’t 
. done 
. don’t 
. double. 
. doubt 
. drier 
. driving 
. during 


E 


. early 

. easily 

. edge 

. effect 

. eight 

. either 

. electric 
. engine 

. English 
. enough 

. entirely 
. equipped 
. error 

. evident 
. every 

. everywhere 
. excellent 
. except 

. exchange 
. expense 
. experienced 
. expert 


F 


. factories 
. family 

. famous 
. father 

. favorite 
. February 
. few 

. field 

. finally 

. find 

. first 


fitting 


141. 
142. 
143. 
144, 
145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 


154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
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flame 
follow 
formerly 
forty 
forward 
four 
freight 
frequent 
friends 
front 
frying 
furnace 
funny 


G 
garage 
generally 
generous 
goes 
government 
grabbed 
graduated 
grammar 
greatest 
group 
guard 


. guide 


H 


. half 

. happened 
. haven’t 
. having 
. heat 

. heavy 

. himself 
. history 
. hole 

. honestly 
. hoping 
. hotter 

. hurried 


I 


. idea 

. immediately 
. implements 
. in fact 

. in spite 

. inside 

. inspector 

. instead 

. intend 

. interview 

. iron 

. its 

. itself 


J 


. January 
. jobber 
. Journey 
. judge 

. just 


K 


. keep 

. key 

. knew 

. knot 

. know 

. knowledge 


L 


. laid 

. lead 

. learning 
. leather 
. led 

. letter 
. letting 
. level 

. library 
. license 
. light 

. limit 

. liquid 
. lively 
. loose 

. lose 

. losing 
. lucky 
. lying 


M 


. machine 
. machinist 
. making 
. Manager 
. Marine 
. market 
. mathematics 
. mechanic 
. mechanical 
. meeting 
. Memory 
. Messenger 
. metal 
. middle 
5. might 
. mind 
. mine 
. Minutes 
. money 
. month 
. Morning 
. mortise 
. mother 
. motion 
. motorcycle 
. move 
. much 


N 


. nation 

. necessary 
. hear 

. neither 
. hew 

. nickel 

. ninth 

. nineteen 
. noise 

. none 

. notice 

. nowhere 
. number 


O 


. offer 

. Office 

. often 

. once 

. only 

. opened 
. operate 
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269. 
270. 


een. 
272. 
273. 
274. 
275. 
276. 
273. 
278. 
279. 
280. 
281. 
282. 
283. 
284. 
285. 
286. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
294. 
295. 
296. 
297. 
298. 
299. 
300. 
301. 
302. 


other 
owner 


ig 
paid 
parallel 
partner 
payment 
perhaps 
permit 
person 
physical 
piece 
pipe 
plane 
planning 
place 
plate 
please 
pocket 
point 
polish 
popular 
portable 
position 
possibly 
power 
practical 
prepared 
price 
pries 
principal 
probably 
profit 
property 
prove 


Q 


. quantity 


. quarter 
. question 


. quickly 
. quiet 


. quite 


R 


. rail 
. Taise 
. Tange 


. rate 
. ready 


. Teally 
. record 
. received 


. regular 

. remember 
. Teplies 

. report 

. reward 

. Tich 

. road 

. roll 

. rough 

. running 


S 


. said 

. salary 

. school 

. science 
. sense 

. separate 
. series 
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399. writer 
400. writing 


334. several 
335. shining 
336. should 
337. sign 
338. since 
339. sincerely 
340. size 
341. shipping 
342. smoke 
343. soak 
344. space 
345. spade 
346. speaks 
347. special . against 
348. square . agree 
349. station . alert 
350. staying . alone 
351. steam . aloud 
352. steel . ambition 
353. steering . anxious 
354. stepped . arithmetic 
355. stopping . applicant 
356. stories . apprentice 
357. straight . attach 
358. street . automobile 
359. strength :-avenue 
360. stretch . average 
361. studying . awhile 
362. suddenly 
363. supplies B 
364. support . baggage 
365. surely . balance 
366. surprise . banker 
. bargain 
z . bear 
367. tenon . believe 
368. their . benefit 
369. think . blacksmith 
370. thorough . blast 
371. threw . bought 
372. thrown . brakeman 
373. together . brave 
374. too . brief 
375. touch . broker 
376. toward . built 
377. trade . bulge 
378. trained . bulk 
379. transfer . burnt 
380. tries . bushel 
381. truly 
382. two Cc 
. tying . cancel 
. canvas 
U . captain 
. until . career 
. usually . carry 
. used to . carried 
. using . cashier 
. casual 
Vv . catalog 
. vacancy . cautious 
. value . chance 
. View . charge 
. voice . choice 
. chute 
W . circuit 
. waste . clamp 
. watch . Claw 
. week . Cleanse 
. weight . Cleat 
. whether . Clerk 
. whose . Clinch 
. window . coarse 


List III 
A 


ability 
abrupt 
absurd 
accident 
account 
actual 
advertise 
. advise 
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. coast 

. coin 

. condenser 
. condition 
. conduct 

. contractor 
. correct 

. cost 

. coupon 

. creditor 

. crude 

. curious 

. curse 


D 


. dangerous 
. daub 

. daughter 
. daytime 
. decide 

. definite 

. delicious 
. deliver 

. depression 
. device 

. diligent 

. dining 

. discuss 

. disk 

. distance 

. distinct 

. doing 

. dollar 

. dozen 

. drill 


98. 
99. 


100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
122. 
112. 
113. 
114. 
115. 
116. 


E 

each 

eager 
earlier 
earn 
electricity 
elevator 
eleven 
employee 
employer 
entire 
entrance 
everybody 
examine 
example 
excepted 
exciting 
executive 
expire 
expressman 


. extreme 


F 


. fact 

. faint 

. farmer 
. feature 
. fence 

. figure 

. film 

. fireman 
. flame 

. flint 

. float 

. forge 

. forward 
. found 


. foundry 


133. 
134. 
135. 
136. 
137. 


138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 

. guide 


frame 
funds 
furnish 
furniture 
further 


G 
gallon 
game 
gasoline 
gate 
gauge 
gentlemen 
gilt 
globe 
grammar 
grease 


H 


. handle 

. handsome 
. hastily 

. heave 

. height 

. hesitate 

. hinge 

. holiday 

. hustle 


I 


. identify 
. ignorance 
. imagine 
. immense 
. incline 

. inclosed 
. incorrect 
. indicate 


. individual 
. industrial 


. inform 


. inquiry 
. installment 


. insulate 


. interest 

. interfere 
. interior 

. invention 
. inventory 
. invite 

. invitation 
. issued 

. itemized 


J 


. janitor 
. jerk 
. joke 


L 


. label 

. lathe 
. lather 
. latter 
. leave 
. ledger 
. license 
. limited 
. loan 

. loose 
. lose 


195. 
196. 
197. 
198. 
199, 
200. 


201. 
202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 


217. 
218. 
219. 
220. 

. humerous 


M 
machinist 
made 
main 
manager 
manual 
manufactur- 

ing 
marvelous 
mason 
maul 
meal 
measurement 
messenger 
merchant 
merely 
metal 
might 
miner 
mixture 
model 


month 


motorman 
movable 


N 
namely 
neat 
necessary 
notify 


O 


. oath 
. oblige 


. occasionally 
. occupy 


. occurred 
. Omissions 
. Operation 
. option 


. ordinary 
. original 


. ought 
. overdue 


P 


. pages 

. painter 
. parade 
. passed 

. patrol 

. pawn 

. people 

. per cent 
. perfect 
. period 

. pick 

. pieces 

. Pierce 

. pitch 

. plain 

. pleasure 
. plough 
. plumber 
. point 

. popular 
. portable 
. position 
. possible 
. pounds 
. powder 
. practice 


. prepared 
. present 

. pressure 
. printer 

. program 
. promised 
. prompt 

. proud 

. purchase 
. Purpose 


Q 


. quality 

. quart 

. queer 

. quite 

. quotation 


R 


. Teaching 
. readily 
. receipt 
. recently 
. Tecipe 

. recommend 
. recruit 

. referred 
. regard 

. remember 
. remodel 
. request 
. Tesponse 
. replying 
. resigned 
. respect 
. returned 
. rinse 

. rival 

. rolled 

. rough 


S 


. sail 

. salesman 
. scale 

. scarcely 
. scorch 

. seaman 
. search 

. secretary 
. section 
. seeming 
. sensible 
. shade 

. sharp 

. shave 

. shear 

. shipment 
. shipped 
.. should 

. shout 

. showing 
. similar 
. size 

. skillful 
. slope 

. small 

. smile 

. soften 

. soldier 

. source 

. southern 
. spade 


. special 

. sphere 

. splendid 
. stage 

. Statement 
. steadily 

. steel 

. store 

. style 

. submitted 
. supreme 
. surveyor 
. switch 


T 


. talk 

. taste 

. taut 

. teaching 
. tension 
. terms 

. thinner 
. thousand 
. thread 

. throat 

. through 
. thumb 

. thunder 
. ticket 

. tinner 

. together 
. tongue 
. total 

. transact 
. travel 

. trophy 
. twelve 

. twist 


U 


. unique 
. unit 

. until 

. urge 

. usable 
. useful 


V 


. vague 
. valid 

. value 

. valuable 

. variety 

. various 

. Vicinity 

. Vicious 

. violent 

. vocational 


W 


. waist 

. warehouse 
. water 

. wealth 

. weather 
. weight 

. welcome 
. whack 

. whatever 
. wherever 
. whistle 

. whose 

. winter 
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392. wire 
393. wooden 
394. worm 
395. written 







Y and Z 
396. yellow 
397. year 
398. your 
399. youth 
400. zinc 

List IV 

A 

. ability 
. aboard 
. above 
. absent 
. absolutely 
. accept 
. account 
. achieve 
. acre 

10. acute 
11. admit 
12. advance 
13. advertise 
14. again 
15. ahead 
16. allowed 
17. all right 
18. almost 
19. always 
20. American 
21. among 
22. answer 
23. any 
24. apiece 
25. arguing 
26. arouse 
27. athlete 
28. attempt 
29. auditor 
30. automatic 
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B 
31. balanced 
32. barred 
33. barter 
34. bathe 
35. begging 
36. beginner 
37. been 
38. beside 
39. believe 
40. benefit 
41. blotting 
42. blue 
43. borrower 
44. brand 
45. breadth 
46. break 
47. bruise 
48. built 
49. business 
50. busy 
51. buy 


























c 
52. cabinet 
53. cablegram 
54. calipers 
55. can’t 
. capacity 









. carburetor 
. cargo 

. carpenter 

. ceikng 

- Cent 

. cerainly 

. certify 

. charter 

. check 

. choose 

. closing 

. color 

. collector 

. column 

. coming 

. commerce 
. committee 
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subjects introduced early in the movement 
for “practical” offerings and is today uni- 
versally taught where industrial-arts or 
vocational 
schools. Because it is so widely presented 
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A study to determine the relative 
values of blueprints and models in 
the teaching of elementary mechan- 


To justify continued place in the cur- 
riculum of our public schools, a subject 
must be one of content accepted as val- 
uable for the students who pursue it, and 
one of method so effective as to insure 
reasonable mastery of the content. Mech- 
auical drawing is one of the industrial 


ical drawing. 


it is quite logical and necessary that atten- 
tion be given to basic studies in this field. 
We need factual evidence in order the 
better to recommend improvements in its 
materials and methods. 

As the industrial-arts instructor extends 





his knowledge of what and how to teach, 

he is forced to the conclusion that past 

and present practices are as varied as the 
(Continued on page 52) 
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Getting Into a Rut 

Not infrequently we hear statements such as “There is no 
advancement for him — he’s in a rut,” or “If you are not 
wide awake, you'll fall into a rut.” There is another old saying, 
however, which says “There are two sides to every question,” 
and a little study of the statements about getting into a rut 
may reveal that that, too, has two sides. 

Of course, no one wants to argue that it may be good for 
the shop teacher to lapse into the self-complacent attitude of 
thinking that he is doing a good job when he teaches his 
course in the selfsame way, year after year, without bringing 
it up-to-date, without changing the projects which his students 
make, without brightening up the shop in any way, and without 
giving methods, that have been found helpful by other teachers, 
a trial. Such a man would be in a bad rut of the type that should 
be avoided by all means. He has become so inflexible that he 
cannot adapt himself. There also are good ruts, however, and 
the worth-while shop teacher will want to get into such a rut. 
The formation of a habit, for instance, is an effort to get into 
a rut. James lays down three maxims for acquiring a new 
habit, or for leaving off one already acquired. The first of 
these is stated thus: “. . . we must take care to launch our- 
selves with as strong and decided an initiative as possible.” 
In the second, he says: “Never suffer an exception to occur 
till the new habit is securely rooted in your life.” The third 
maxim suggests that: “Seize the very first possible opportunity 
to act on every resolution you make, and on every emotional 
prompting you may experience in the direction of the habits 
you aspire to gain.” 

What better method could one devise for getting into a rut? 
How could one more efficiently acquire the habit of attacking 
the problems which arise and vex the shop teacher ? 

The first thing, then, is the determination to get into the 
right kind of rut. The rut that leads one to attack, study, and 
decide questions that arise, not by snap judgments based on 
preconceived notions, but by taking a really scientific approach 
in arriving at a solution. The rut that fills one with the will 
to strive continually for a better way of doing one’s work. The 
rut that drives one to learn from others, how they are solving 
a given problem, and then to give a fair trial to their methods 
if that seems advisable. The rut that urges one to apply the 
golden rule in one’s contacts with students, fellow teachers, 
and others with whom one has to deal. 

It is well to get into such a rut or ruts, and life’s success 
for the teacher, and for that matter for any man, will largely 
depend on how well he can stay in the worth-while ruts which 
lead to the goal of a duty well done —a life well lived. 


Sir Henry Bessemer 


The biography of this great English engineer contains so 
much of inspirational material that a perusal of it may well 
be made part of the work expected of every student of indus- 
trial arts and vocational education. He was born on January 
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19, 1813, in Charlton, near Hitchen, in Hertfordshire, England. 
His father was an excellent mechanic and because Henry 
Caslon, proprietor of the Caslon Type Foundry of London, 
was so well pleased with the letter punches made for him by 
the senior Bessemer, a close friendship arose between them. 
It is for this reason that Henry Caslon became the godfather 
of Henry Bessemer. 

Later on, a former partner of Caslon’s went into business 
with the elder Bessemer and a type foundry was erected on 
the Bessemer estate at Charlton. After young Henry finished 
school, he was permitted to work and experiment in his 
father’s shop, and it was during these experimentations that 
he developed some interesting molding and founding methods. 
He also invented and perfected dies used by bookbinders and 
cardboard manufacturers for stamping their wares. At the age 
of 17, he moved with his father to London. He continued with 
his experiments and produced more inventions, among them 
being a device for dating stamps which was at once adopted 
by the government, but for which Bessemer received no re- 
muneration or credit until 45 years later when he was knighted. 
At the age of 25, he invented a method of compressing plum- 
bago dust which could be obtained very cheaply, so that it 
could be utilized for making lead pencils. Previous to his in- 
vention, the leads were sawed out of pieces of plumbago, the 
raw materials for which cost $20 to $25 a pound, while the 
powder could be obtained for about $1.25 per pound. He re- 
ceived approximately $1,000 ‘for this invention, although the 
method is used to this day. 

During this period, he also produced an improved type- 
casting machine in which type of a very dense and uniform 
metal could be cast at a rate of 50 to 60 pieces per minute. 
He likewise produced a special alloy for making engraved 
rollers for paper embossing and printing. When he was 21, 
he married the daughter of Richard Allen. He also carried on 
quite a remunerative business of making replicas of metals. 
At the same time, he experimented with and produced a com- 
posing machine which saw actual use in England and France. 
His experimenting truly covered an immense area and includes 
a method for embossing velvet, a mechanical means for mak- 
ing bronze powders which up to that time had been made by 
hand and accordingly were very expensive, and improved the 
method of manufacturing sugar. His study of glass-manufac- 
turing methods resulted in a new method which reduced the 
time of fusion to one third of that originally found necessary. 
He did this by using but one third of the fuel, thus reducing 
the expense of this part of the manufacture materially. He also 
built machinery which permitted him to take the fused mass 
of glass and roll it into sheets. He also improved the method 
of polishing plate glass, and devised centrifugal pumps for 
raising huge volumes of water. For practically all of his in- 
ventions, he made his own drawings and wrote his own speci- 
fications. One of his inventions was a forerunner of the pres- 
ent braking system used on railway trains. It depended on 
hydraulic pressure and was too far advanced for his time, 
hence it was not adopted. He also made improvements in the 
heavier types of projectiles then in use and demonstrated 
them before Napoleon. 

It was his study, starting in 1855, of how to improve the 
cast iron then used for making cannons that laid the founda- 
tion for his later metallurgical success in iron and steel. He 
had patented and actually fused steel in a bath of pig iron 
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in January, 1855, ten years before the Siemens-Martin proc- 
ess of making open-hearth steel which uses the same method, 
was patented. He had abandoned this particular process in 
order to experiment on a method of decarburizing gray pig 
iron by means of an air stream to convert it into malleable 
iron without puddling. He succeeded in decarburizing the pig 
iron by this method, but he consumed more fuel than he 
thought necessary. He therefore turned his attention to per- 
fecting a method which would produce sufficient internal heat 
to retain the fluidity of the metal, by introducing atmospheric 
air until the whole mass was decarburized without adding 
external heat. After much experimentation, success seemed 
assured. Then the method was tried out commercially at 
Manchester, Dowlais in Wales, at Butterly in Derbyshire, and 
at Glasgow. At these places, pig iron containing a high per- 
centage of phosphorous was used, and Bessemer’s process 
would not turn it into steel. More study ensued and for a 
while the process was used only with imported Swedish char- 
coal pig iron in a steel works which Bessemer himself had to 
erect, as the other English iron workers no longer had faith 
in his process. The steel which he produced, while much lower 
in price, was inferior in no way to steels then in use. Gradually, 
the larger engineering firms in England started to use it. Fur- 
ther improvements in producing Bessemer steel were made 
and it became known all over Europe and in America. 

To understand the improvement that Bessemer introduced 
in steel making, it may be well briefly to compare it with the 
method of manufacturing the steel then in use. By the old 
method, Swedish bar iron costing from $75 to $100 per ton 
was packed into large stone boxes, each bar being completely 
surrounded with powdered charcoal. It took about two days 
to bring the bars to a white heat. Then they were kept at 
this heat for six days, after which the cooling process would 
take another two days. Then the bars were broken into small 
pieces and melted in crucibles holding no more than forty to 
fifty pounds. About two to three tons of oven coke were re- 
quired in this melting process for each ton of steel made. 
This method taking 10 or more days produced steel which 
cost from $250 to $300 per ton. Bessemer’s process made use 
of pig iron which cost about $9 per ton. This, when taken as 
it flowed out of the blast furnace, could be converted into 
steel without using any extra fuel in about half an hour. 
Naturally, the steel thus produced could be sold at about one 
tenth or one seventh of the former price of steel. In 1861, 
51,000 tons of the older steel were produced annually at 
Sheffield, England. In 1892, 10,500,000 tons of steel made by 
the Bessemer process were produced in Europe and America. 

To explain Bessemer’s process briefly, we must consider 
that pig iron is a composite of iron, carbon, silicon, sulphur, 
phosphorous, manganese, and a few other constituents. Steel 
is made up in a similar way, only the constituents are in 
different proportions. Since all of the elements in the pig iron 
except sulphur and phosphorous have a strong affinity for 
oxygen, the flowing of air through the molten mass of iron 
will produce definite reactions. In these reactions, more heat 
is produced, hence as Bessemer foresaw, no exterior heat 
needs to be furnished. In the blowing process, the carbon, 
silicon, and manganese are completely consumed, leaving a 
residue of sulphur, phosphorous, and slag. To change this 
mass into steel then requires the addition of specified amounts 
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of carbon, silicon, manganese, and other constituents wanted 
in steel. 

About the same time that Bessemer was making his experi- 
ments in steel making, William Kelly in the United States was 
perfecting the process very much along the same lines. A 
settlement made between Kelly and Bessemer, however, per- 
mitted Kelly to retire thus leaving the entire field in Bessemer’s 
hands. 

While Bessemer retired from active business when he was 
about 60 years old, his inventive genius would not permit him 
to remain inactive and he took up the study of how to make 
passenger vessels more comfortable for those using them, and 
had patents granted for making reflectors and lenses, making 
tin plate and black plate, making malleable iron, loading mer- 
chandise, and other labor-saving devices until 10 or 15 years 
before his death. He died on March 15, 1898, at his estate 
Denmark Hill, in London. 


The Future Craftsmen of America 


On November 6 to 7, 1936, the first national convention of 
the Future Craftsmen of America was held in Detroit. About 
200 boys attended as delegates from their respective local 
clubs, coming from every section of America. This organiza- 
tion is a boys’ organization, its adult membership consisting 
of a limited number of public-school teachers and officials 
interested in craftsmanship. The work done by the organiza- 
tion is intended to serve industrial youth in a manner similar 
to that in which the Future Farmers of America serves agri- 
cultural youth. Awards are provided for achievement in crafts- 
manship, leadership, safety practices, skills in the crafts, and 
the accretion of technical knowledge. 

There are no provisions made to provide for teaching of 
the crafts, yet the work done by the boys is supervised by the 
teachers who conduct this activity as part of the school club 
program. While the name “Future Craftsmen of America” is 
already criticized by some as a misnomer for the work which 
the promoters of the idea are proposing to accomplish, never- 
theless, much good can come out of this movement if it is 
properly handled. Shop teachers especially should be interested 
in the development of these clubs. They have been tried out 
in many school systems and in many parts of the United 
States. Every shop teacher ought to study carefully the pro- 
posals made by those who inaugurated the work. The adop- 
tion of the Future Craftsmen of America Club idea is spread- 
ing more and more. 

That this movement carries within itself the germs of much 
good becomes evident from a perusal of its objectives which 
may be summarized as follows: To promote the spirit of 
craftsmanship; to provide opportunities for experience in 
leadership; to encourage interest in hobbies and leisure-time 
activities involving craftsmanship; to aid the student in the 
intelligent selection of an occupation; to increase knowledge 
of industrial organization, the interdependence of workers, 
trade ethics, and safety; to promote thrift generally through 
the intelligent use of the products of industry and through the 
wise use of educational and training facilities; to motivate a 
studious attitude among youth interested in craftsmanship; 
to assist the student in the transition from school to work; 
and to promote fellowship among the youth interested in in- 
dustrial education. 
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number of teachers. The field of mechan- 
ical drawing is not unique in this respect. 
Very few attempts have been made to es- 
tablish the superiority of any given method 
or procedure. Since students are to be 
prepared to take their places and to func- 
tion adequately in society, the teacher who 
does not investigate all possible questions 
relating to worth-while subject matter and 
pedagogy fails in his duty. It was with this 
belief that the work here reported was 
undertaken. 


The Problem 


The writer, has had several years of ex- 
perience in teaching mechanical drawing 
and has used many methods of presenting 
the work to freshmen boys. In order to 
make a thorough study of his own situa- 
tion, he has made the public school at 
Wayzata, Minn., a laboratory for the ex- 
periment described in this article. 

The freshmen boys come with little or 
no foundation for the first course in draw- 
ing, except that earlier work in art or 
mathematics in the elementary school may 
have formed some basis. In a few instances 
there may have been some exposure to the 
concepts or skills of drawing in the home 
or in the connection with clubs and the 
like. 

The writer has used blueprints, models, 
and textbooks as instructional devices for 
such groups but has’ never actually at- 
tempted, except by a review of experience, 
to collect data as to the superiority of any 
one of them. 

Opinions vary greatly among drawing 
instructors as to the comparative values 
between copying ready-made blueprints, 
and using models from which to work. A 
controlled comparison was, therefore, or- 
ganized to determine, if possible, whether 
students acquire and retain principles, 
facts, and skills better by using the one or 
the other of these methods. Two groups of 
students were used in comparison, the in- 
struction and other educative influences 
being kept identical so far as it was pos- 
sible. 

One group met the first hour of the 
morning session. Ample opportunity was 
thus afforded for making the materials to 
be used for this group easily accessible. 
The second group met after an interven- 
ing period of 40 minutes. This arrange- 
ment permitted time for disposal of ma- 
terials used with the first group and to 
make special preparation for the second. 


Procedure 
The study was conducted during the 
first semester of the school year 1934-35. 
The drawing course offered consists of 
instruction in mechanical drawing in 


which an understanding of the funda- 
mentals of drawing is given. No attempt 
is made in this course to present any par- 
ticular field of drawing but rather to give 
a comprehensive understanding of drawing 
as it is related to an individual’s everyday 
life. 

The boys enrolled for the course fall 
into two groups: First, those who com- 
pleted our own eighth grade the previous 
spring and have had an elementary-shop 
course; second, a much larger group of 
boys who come from the outlying” rural 
schools and small independent school dis- 
tricts that are unable to maintain a high 
school. These boys are likely to have been 
denied shop experience of any kind. 

It was possible to secure 16 matched 
pairs for this study. Seven members of 
each group were boys who had completed 
their eighth-grade work in our local school, 
and, therefore, had had a short foundation 
course in drawing. The remaining nine of 
each group were located at random. 

The class period was 60 minutes in 
length, with five meetings per week for 
eighteen hours. The total of class time 
was 90 clock hours for each individual. 
Actual drawing manipulation occupied 
about 85 per cent of this time, while 15 
per cent of it was used for demonstration 
and instruction. 


The Technique 

In the class procedure when actual 
plates were drawn, the control group used 
blueprints of the plates to be drawn. The 
prints presented the problems with all 
dimensions and notes. Each pupil worked 
from a copy of the prints after the nec- 
essary instructions and demonstrations 
were completed. His problem, then, was 
to make a drawing exactly as shown and 


his accuracy of drawing and neatness de- . 


termined the grade he would receive. 

In contrast to this technique, the ex- 
perimental group received models of the 
same objects that were drawn in blueprint 
for the control group. These models could 
be actually seen and handled. 

In a few cases, they were made of soft- 
wood and painted to represent the actual 
object, while the large majority were ac- 
tual objects secured from commercial and 
industrial sources. 

The first group of blocks used as models 
in the course illustrated the three standard 
dimensions and were varied in shapes to 
make them suitable for the units of in- 
struciion where possible. 

Other models, as the gasket, rudder 
brace, collar, link, cams, bolt plate, 
washers, beams, were obtained from com- 
mercial sources. An attempt was made to 
select those that would be suitable for the 
level of the ability of the ninth-grade 
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group and would best illustrate the various 
principles. 

The task of this group of boys was to 
make drawings from the models by study- 
ing and planning their layouts as they 
visualized them. No blueprints or drawings 
of the models were available to the stu- 
dent. All measurements were taken dir- 
ectly from the models. The determining of 
spacing, placing of views, number of views 
needed, and other decisions relative to the 
making of an accurate drawing, were left 
to the pupil. The demonstrations, refer- 
ence work, and instructions to the groups 
were kept the same as far as it was pos- 
sible to do so. Models and blueprints were 
furnished in sufficient numbers to allow 
each pupil to work at his own speed and 
achieve as much as possible. Because this 
was a beginning course in mechanical 
drawing, the chief units of instruction 
were as follows: orthographic, isometric, 
oblique, and cabinet projection; develop- 
ments; scaling; lettering; dimensioning; 
geometric construction; blueprinting, and 
tracing. 


Tests 

The writer used two forms of a test. 
Form A contained 160 items, 105 of which 
were of the true-false type, 23 multiple- 
choice, and 32 completion. Form B con- 
tained the same number of items and iden- 
tical items as Form A, the difference being 
a change in their statement to alter the 
response. The Form A test was adminis- 
tered early in the course, before any draw- 
ing was attempted. Form B was given at 
the completion of the course. It was as- 
sumed that the difference between the total 
scores received on Forms A and B, by the 
two groups would show the _ superior 
method. 

To prove the validity of the two forms 
of the test, it was administered to four 
different groups of students in as many 
different school shops. The mean coeffi- 
cient of reliability of these four groups 
was .72 which is considered favorable for 
a study of this nature. 


Equating the Groups 

In conducting an experiment of this 
type, it is necessary that the two groups 
be comparable. The following character- 
istics of pupil material that effect achieve- 
ment in the field of experimentation are 
here considered: + 

1. General intelligence in terms of point 
scores or of mental ages: No attempt was 
made to group the members relative to 
their general intelligence. The only consi- 
deration was to keep the two groups as 
near an equal size as possible. The random 
grouping would naturally cause the distri- 
bution to equate itself. This belief was 
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verified at the conclusion of the experi- 
ment when an intelligence test’ was admin- 
istered to both groups, and mean I.Q. 
scores of 103 and 107, respectively were 
obtained. 

2. Chronological age: Chronological age 
is a vital factor in determining the achieve- 
ment of pupils in a field of study. When 
extreme differences are apparent, it is 
evident that achievement will vary. The 
mean ages of the two groups in this study 
were 170.25 and 173.5 months, respec- 
tively. 

3. Previous achievement in the field in 
which experiment is conducted: The pre- 
vious achievement, in the field concerned 
in the experiment, of the members of each 
group cannot affect this study since the 
14 students who had a shop course in 
mechanical drawing in our eighth grade 
were equally divided in the groups. The 
remaining nine in each group had had no 
previous drawing experience and hence 
could not affect the findings of the study. 
Considering this factor, the two groups 
were decidedly equivalent. 

4. Study habits: The fact that all ref- 
erence work and assignments were studied 
during the class period by both groups, 
at a time when preparation for the next 
plate or unit was necessary, proves that 
there could be no serious effect resulting 
from this nature of the work. 

5. Personality traits (attitudes, ideals, 
and interests): Personality traits form a 
significant characteristic of pupils when 
considered as learners in school subjects. 
Of these, attitudes and ideals are intangi- 
ble things difficult to measure and recog- 





TABLE I. Comparison of Control and 
Experimental Groups in Gains Made 
on Forms A and B of the Test 


Experimental 
Control (Blueprint) Group (Model) Group 
Form Form 
Group A B Pairs Group A B 
H.N. 73 109 A.M. 76 108 
W.L. 62 116 GS. 63 104 
RH. 56 =: 103 RF. 56 104 


G.C. 50 99 
AA. 47 115 
AD. 45 96 
C.G. 39 78 
J.M. 38 90 
HG. 36 86 


1 
2 

3 
HS. 51 80 4 
RN. 47 97 5 
WF. 46 101 6 
EJ. 42 85 7 
AJ. 39 101 8 
9 


oc. 10 72 % 3K. 9 86 
Means 37.8 82.06 37.5 88.43 
Cains 44.26 50.93 

Difference of gains 6.67 in favor of the ex- 


perimental or model group 
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nize in a group of students, yet, because 
the fact that they are students in a public 
school maintained in a suburban district 
representing approximately the same strata 
of American society, it is fair to assume 
that these traits are possessed in a like 
degree by the members of the two groups. 
However, the interest factor was very evi- 
dent when it is considered that the draw- 
ing course was an elective in the school 
curriculum and selected by the boys be- 
cause of that interest. 

6. ‘Physical condition, sex, race: Phy- 
sical condition, unless there be a disability 
of a serious nature, would not greatly 
affect the achievement of either. The phys- 
ical condition of the boys in both groups 
was uniformly good. 

The sex and race of the members of 
both groups could not affect the results 
of this study, since all the members were 
boys of the white race. 

Table I lists the pupils in the groups by 
pairs, and shows their individual scores on 
the Forms A and B as well as the mean 
scores. 


Summary and Recommendations 

In reviewing the findings of this ex- 
periment, the following statements seem 
justified from the data presented and 
under the conditions of this study. 

1. The groups were comparable in their 
initial drawing ability. 

2. The measuring instrument used to 
measure achievement was established as 
valid and reliable. 

3. It was established that the “model” 
group, over the period of this experiment, 
learned and retained facts better than the 
“blueprint” group. 

4. Over the period of this experiment, 
the “model” group completed a combined 
total of eleven more plates than the “blue- 
print” group. 

5. The mean score of the “model” group 
was six points higher on the final test than 
that of the “blueprint” group. 

6. To the extent of this study and with- 
in the limits of this experiment, the use 
of models as a technique in teaching me- 
chanical drawing was found to be superior 
to the blueprint method. 

Since it was found, within the limits of 
this study, that the model technique of 
teaching mechanical drawing was superior 
to the blueprint method, the use of models 
as a teaching device is worthy of serious 
consideration by the instructors of the 
subject. The extent to which models should 
be used will be dependent upon the obiec- 
tives of the course in each situation. How- 
ever, a wise selection of projects for a 
course and the careful consideration of the 
models to be used will most assuredly de- 











termine in a large measure the results with 
any group. 

A combination of both techniques 
would, undoubtedly, be more desirable in 
beginning courses in drawing. The models 
would serve as visual aids to the planning 
and mastery of the facts and knowledges 
that are basic to a course. The blueprints 
would act as definite illustrative material. 
While both of these techniques have a 
place in the trainng, we must not fail to 
provide opportunity for originality and 
self-expression. 

A sufficient number of models should 
be secured to provide for individual work 
and these should be marked as to the plate 
numbers which they represent. They 
should be available at all times to the 
students for study and checking. 

While a number of the simpler blocks 
with their various cuts were made in the 
school shop, the writer was able to secure 
many models from commercial firms. These 
models were sources of great interest to 
the students and were conducive to free 
discussions of the related information. 

The use of models as a teaching device 
in junior- and senior-high-school mathe- 
matics and art classes also would be worthy 
of serious consideration. The response on 
the part of the drawing class in this ex- 
periment indicated that they are a desir- 
able teaching device. 


































MECHANICAL DRAWING 
J. K. Olsen, Chicago, Illinois 
. Is the language of industry 
. Furnishes a simple means of expressing 
thoughts 
C. Can be used where neither a descrip- 
tion nor a picture would serve the 
purpose 
D. Is a definite system of using lines with 
dimensions to give an idea of shape and 
size 
. Has a system with its own simple 
orthography, style, and abbreviations 
. Is a most economical method for plan- 
ning and keeping record of ideas 
. Is an international means of communi- 
cation that is universally understood 
. Is an excellent medium for conveying 
ideas 
. Is one of the important factors in mak- 
ing possible present-day advances iti 
scientific discovery and invention 
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CHECK-UPS 
Each unit of instruction should have 
suitable check-ups. With beginners, these 
should come more frequently than for those 
of known ability.— “Methods in Indus- 
trial Education,” Struck, John Wiley and 
Sons, New York City. 

















Problems and Projects 


TEST IN SAFE DRIVING 
PRACTICES 
O. P. Schneider, Shop Superintendent, 
West Technical High School, 
Cleveland, Ohio 


Directions: This is a true and false test. 
Some of the statements are true and some are 
false. Read the question, determine whether 
it is true or false. Then check your decision 
in the parentheses provided for your answer. 

ee 
1. When slowing down on a 
slippery road, it is better to 
disengage the clutch before 
applying the brakes. 

. A blow-out on a rear tire is 
apt to have more serious 
results than on a front tire. y-€ 

. A curve to the left is more 
dangerous to make at high 
speeds than one to the right. »¢ 

. One should slow up before 
coming to a curve, and then 
feed the gas while driving 
around the curve. ¢ 

. It is best to shift to a lower 
gear before one starts down 
a steep hill. ja 

. It is a safe practice for the 
driver to depend on his stop- 
light rather than his hand to 
indicate that he is going to 
turn, or is coming to a stop. 

. Smooth, gradual stopping, 
whenever the circumstances 
permit, is not generally taken 
as the signal of a good driver. 

. When driving during a heavy 
rain, or in a fog, it is best 
to turn on the depressed light 
beam. 

. In Cleveland one is permitted 
to park his car 10 ft. from 
an intersection on _ those 
streets where parking is 
permitted. 

. If you are signaled by the 
car behind, you must slow 
down to allow him to pass. 

. When driving astraddle of 
the car tracks, it is best, 
when attempting to get into 
the traveled portion, to do 
so by making a long gradual 
swing. 

. It is safest when passing the 
vehicle ahead, to pass on the 
left after giving a signal. 

. Having injured a pedestrian 
on the highway, the first 
responsibility of the auto- 
mobile driver is to telephone 
the police department. 

. A horn is a legal requirement 
on every motor vehicle. 

. Since there is greater con- 
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gestion of traffic at the inter- 
sections, it is safer for 
pedestrians to cross between 
rather than at the _inter- 
sections. 
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A PRACTICAL ELECTRO- 
PLATING UNIT FOR THE 
SCHOOL SHOP 
Glen Barkes, Junior-Senior High School, 
Bloomington, Indiana 

Listed below are several good reasons why 
an electroplating unit should be included in 
the school-shop equipment: 


3. It enables the production of so-called 
art-metal projects without increased cost of 
materials. 

4. Gives the project that “commercial” 
appearance which is a common basis for judg- 
ing, especially so far as patrons are concerned. 

5. Very low operating cost. 

The unit described here has proved very 
successful in the writer’s shop during the past. 
The enthusiasm created in finely finished 
projects alone, justifies its place in the shop. 

As shown in the plan, the complete unit 
including the buffer is mounted on a 2 by 10- 
ft. table. Since it is necessary to have a 


Two views of the electro-plating unit 


1. It provides the best of experiences in 
electro-chemistry. 

2. It provides experience in an outstand- 
ing field of modern industry. 
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direct-current source for electroplating, an 
ordinary 6-volt automobile generator, oper- 
ated by a %4-h.p. motor, was installed. This 
unit may be installed with little cost, as 4 
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rebuilt generator may be obtained for 2 or 3 
dollars, and an old washing-machine motor 
provides adequate power. A universal auto 
ammeter is sufficiently accurate for satis- 
factory plating. 

The tanks are ordinary three-gallon earthen 
jars which provide adequate capacity for most 
metal jars made in school shops. One-quarter- 
inch copper tubing provides conductors of low 
resistance and sufficient rigidity for suspend- 
ing work in the solutions. 

The solutions themselves may be obtained 
reasonably from the school chemistry depart- 
ment or the local drug store. The following 
formula for copper plating has been used 
successfully :* 

Copper cyanide 

Sodium cyanide 

Carbonate of soda 

Hyposulphite of soda 

Water a 

This solution should be operated at a cur- 
rent density of from 4 to 6 amperes per 
square foot of surface to be plated. 

This solution is very poisonous. However, 
at a current density not to exceed 6 amperes, 
the gas generated is absorbed in the solution, 


“These formulas were obtained from the Plater’s Guide- 
book, a publication of Metal Industries, 116 John St., 
New York, and are obtainable for the asking. 


thus relieving the danger from this source. 
A cover should be arranged over the solu- 
tions and this should be kept locked when the 
plating unit is not in use. The cover illus- 
trated is very practical. 

A copper-sulphate solution may be used in 
place of the foregoing. It is not so poisonous 
as the cyanide solution, but it does not give 
such good results either. Commercially, the 
cyanide solution is most generally used. 

For nickel plating :* 

Single nickel salts 
Double nickel salts 
Ammonium chloride 
Boric Acid 


This solution should be operated at a cur- 
rent density of from 5 to 15 amperes per 
square foot. No gas is generated. 

The poisonous nature of the solutions 
should not be discouraging. When properly 
protected, and their use supervised, the danger 
is entirely eliminated. 

Bars or plates of copper and nickel are 
suspended from the two positive leads into the 
corresponding solutions. It is well to use lead 
electrodes in the wash tank, as this speeds 
up the cleaning process. The cleaning fluid 
consists of 1 oz. of caustic soda to each 


gallon of water and should be heated to the 
boiling point when in use. 

The acid rinse is a 10-per-cent solution 
of hydrochloric acid. 

The polishing and buffing unit is made of 
standard 1-in. pipe fittings and should be 
operated at 3000 r.p.m. The babbitt bearings 
may be poured directly around the shaft, after 
having plugged up the nipples. One-quarter- 
inch oil holes should be drilled in the top of 
the tees. 

A 3 by 3-in. commercial sanding drum 
may be used with 3-in. 150-grain emery 
sleeves. 

Satisfactory work may be secured by 
following this procedure: 

1. Clean work to a bright finish with file 
and emery paper. 

. Polish, using 150-grain emery. 

. Wash thoroughly. 

. Rinse in clear water. 

. Rinse in acid. 

. Rinse in clear water. 

. Suspend on negative (center) conductor 
into copper tank. A copper base should be 
applied, even though nickel is to be applied 
last. Small battery clips with a short copper 
wire attached are convenient for suspending 
the work. Adjust generator to required 
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amperage (this may be done by shifting the 
third brush) and allow the current to flow 
for 7 to 10 minutes for copper plating. If 
work is to be nickeled, 3 minutes is sufficient 
in the copper tank. ‘ 

8. Rinse in clear water. 

9. If work is to have a copper finish, dry 
and buff, using a good grade buffing com- 
pound. If work is to be nickeled, suspend in 
nickel tank and leave for about 10 minutes. 

10. Rinse in clear water. 

11. Dry and buff the same as for copper. 

Since chromium plating requires a current 
density of from 75 to 125 amperes per square 
foot, it is impossible to plate objects larger 
than small letter knives with this power unit. 
However, the nickel finish obtained with this 
outfit is extremely satisfactory as it buffs out 
very brilliantly with little tarnish. 

The unit just described was built com- 
pletely with a new generator for less than 
25 dollars. 


DIESTOCK 


Joseph Yuhasz, Central Junior High 
School, South Bend, Indiana 

The diestock described herewith is a practi- 
cal tool, holding a % by 1-in. standard die. 

The operations involved are turning, knurl- 
ing, chucking, and use of the parallel bars, 
facing to thickness, drilling and boring in the 
lathe, and the use of the longitudinal and 
cross feeds for radial turning. This project 
teaches the boy assembling and fitting of 
machined parts and carries over the idea of 
exactness in measuring. 
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Machinist’s punch and diestock 


4. Straight turn small end of stock as shown 
in Figure 2. 

5. Set tailstock over for tapering. Have set- 
up checked by the instructor. Turn taper 


(Fig. 3). 
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FIG. 3 


6. Align centers of lathe for straight turn- 
ing by moving tailstock back to center again. 
Be sure that the marks “O” and “O” are 
directly above each other. 
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7. Straight turn the 5/16-in. diameter to 
the length shown in Figure 4. 
8. With facing tool, face a square shoulder 
at the seat of the handle. 























The average eighth-grade student has been 
able to make this diestock in eighteen 50- 
minute periods. 

Material: 

1 pe. % by 4 in. crs. 

1 pe. % by 4% in. crs. 

1 pe. 1% by & in. crs. 

Procedure: 

1. Center, face, and straight turn the % 
by 4-in. piece for one of the handles shown 
in Figure 1. 


re 
hs bye HANDLE ; = 
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2. Back gear the lathe and knurl as in 
Figure 2. 























KNURL 


FIG 2 
3. Disengage back gears, and raise and 
tighten bull-gear clamp again. 








9. Remove work from lathe. 

10. Clamp the handle in a vise. Be sure 
copper plates are on the jaws to protect 
knurling. 

11. Cut threads on end of handle with 5/16 
in. S.A.E. die (Fig. 4). Reverse die to cut 
threads near shoulder. 

12. Remove faceplate from lathe and attach 
universal chuck. Wrap a piece of emery cloth 
or sheet brass around knurled part. 

13. Chuck work with the threaded end 
in the chuck. 

14. Use both longitudinal and cross feeds, 
in shaping the ball end of the handle with 
turning tool. 

15. Run lathe at highest speed and finish 
ball end with a file. Polish the end with emery 
cloth and oil. 

16. Turn work end for end in chuck handle. 

17. File and polish the rest of handle except 
knurled and threaded parts. 

Thumbscrew: 

18. Chuck the 5% by 4%-in. piece in uni- 
versal chuck, allowing 1% in. to project 
beyond jaws of chuck. 


19. Straight turn one end 7/16 in. in 
diameter to the length shown in Figure 5. 

20. With medium rollers, knurl as shown 
in Figure 5. 
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FIG. 5 
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21. Straight turn the body of screw to 
Y-in. diameter to length as shown in Figure 
6. Square the shoulder with facing tool. 


1"-28-N.F -3 
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a= Fe? + x 


CASE-HARDEN AFTER MACHINING 





22. Leave work mounted in lathe, hold die 
against end of stock. Pull belt by hand and 
cut threads on screw. Move belt back a little 
after every turn to relieve chips in the die. 
Reverse die to cut threads near shoulder. 
Use oil on the work while cutting the threads. 

23. Set up cutting-off tool, and cut off 
thumbscrew as shown in Figure 7. 

24. Wrap a piece of emery cloth around 
threads of screw and mount work in uni- 
versal chuck. Face and polish with emery 
cloth and oil. 

25. Caseharden the screw. 

26. The remaining stock, after setscrew is 
cut off, makes the other handle for the die. 





FIG.9 
CHUCK § FACE EACH SIDE 

Follow the steps as outlined for first handle. 

Body: 

27. Place the narrow edge of two parallel 
bars against the face of the universal chuck 
(Fig. 8). What is the purpose of these bars? 

28. Hold the 1% by %-in. stock flat against 
edges of the two bars and tighten the jaws 
of the chuck with chuck .wrench. The bars 
will slip out easily after the jaws are 
tightened. If the stock has not been cut 
straight it may be necessary to make slight 
adjustments so that the work turns fairly 
straight. Test by pulling belt by hand. 

29. Start from the center and face stock. 
Have instructor check. 
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30. Turn stock end for end in chuck. Use 
the parallel bars again to set the work up 
true. Check carefully. 

31. Face the piece to the required thick- 
ness as shown in Figure 10. Have instructor 
check. 





FIG. 10. FIG. I 


32. Locate the center with the facing tool 
for drilling. 

33. Remove dead center of lathe. Explain 
to instructor how this may be done. 

34. Place a taper-shank drill chuck with 
5/16-in. drill in tailstock spindle (Fig. 13). 





DRILLING 
IN LATHE 


FIG.13 

35. Loosen jaws of universal chuck and 
allow body of die to slide back until it is 
flat against face of chuck. Tighten the jaws 
(Fig. 12). 

36. Drill a hole through the stock as shown 


in Figure 14. 
Jn THAT 


ear 
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37. Remove dril! chuck from tailstock and 
mount a %-in. taper-shank drill in the 
spindle. 

38. Back gear the lathe to the slowest speed 
and drill this hole through stock as shown in 
Figure 15. Disengage back gears, raise and 
tighten bull-gear clamp again. . 

39. Set up a diamond-point boring-tool bit 
in boring bar, as shown in Figure 17, and 


BORING IN LATHE TO 
REQUIRED DIAMETER 
§ DEPTH 
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place the cutting edge of the tool at center 
height. Have instructor help make this setup. 

40. With cross feed, slowly feed out until 
a very light cut shows all around inside edge 
of hole. 

41. Tighten automatic longitudinal feed 
knob and let tool feed until cut is 3% in. 
deep. Check often and very carefully with 
scale, 

42. Set a pair of inside calipers to 63/64 
in. and bore this diameter to the exact % 
in. depth. Have instructor check. 

43. Now, set the calipers to exactly 1 in. 
in diameter and finish boring. Be extremely 


careful about boring the exact diameter. Have 
instructor check. File and polish all surfaces 
with emery cloth. 

44. With center head and scriber, locate 
diameter A,—A, shown in Figure 20. 

45. Carefully locate centers A-A,, Figures 
18 and 19, on both sides. 


USE SIZE"T DRILL ¢ TAP 
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Note: These marks must be exactly in 
the center or the handles will not be in line. 

46. Locate line B,-B, by placing one leg 
of the dividers at center punch mark A and 
swing and arc A-a, the radius being approxi- 
mately %4 of the outside circumference of the 
stock. Now place one leg of the dividers at 
punch mark A, and likewise swing arc a-a. 
Draw a straight line B,—B, through the inter- 
section of the two arcs (Fig. 18). On this line, 
locate center B as shown in Figure 19. Have 
instructor check all these centers. 





47. Set up work in drill-press vise so that 
line A,-A, is exactly perpendicular to drill- 
press table. Test carefully with try square. 
Have instructor check. 

48. Drill a hole with a letter-size I drill 
at point A. 

49. Remove the drill. Insert 5/16-in. 24- 
NF-3 tap in drill-press chuck. Tap this hole 
by pulling belt by hand (Figs. 19 and 20). 

50. Reverse the stock in the vise, square 
up line A,-A,, and drill and tap hole A, 
like manner. 

51. Set up work in vise with line B,-B, 
perpendicular to drill-press table. 

52. Drill hole at B only with a No. 3 drill. 
Tap with a %-in. 28-NF-3 tap (Figs. 19 
and 20). 

53. Obtain special screw mandrel from in- 
structor. Set up work between. lathe centers 
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FIG. 2/ 
"FACING SEAT FOR 
‘HANDLE TO 23 DIA. 

TURNING ON SCREW MANDREL, 

















and face each seat for handle as shown in 
Figure 21. 

54. With a hack saw, cut the screws of the 
handle to the right length. Assemble the die- 
stock by screwing in the handles very securely. 

Note: By carefully chucking work in uni- 
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versal chuck, the inside diameter of the die- 
stock can be retouched with boring tool, thus 
facing the ends of handle flush with inside 
diameter. 


SMOKING STAND 
C. M. Jochem, Jr., Pompton Lakes, 
New Jersey 

The smoking stand described and illustrated 
herewith has become very popular with the 
boys in our seventh and eighth grades. The 
designs of both spindle and top may be varied 
to give a variety of designs. 

Both three and four legs are used. These 
are fastened in place with glue and r.h. screws. 

The depression in the top must be made 
large enough to suit the ash tray that is to 
be used. 






























































STAND . 
y 
z 
: % 
* aa N 
| ry Neo 
we 1g ‘ae + 
. a 4 z 
a ry | | » 
lx = aa 
‘3 ' Lag + 1 
| ‘nj K© | ia 
Jit “hy = Ning I 
Me ny 




















heist 
—— 
. 























The finish should be chosen so that the 
stand will harmonize with the other furnish- 
ings in the room in which it is to be used. 
Frequently, a lacquer finish with bronze, gold, 
or silver blown on, makes a finish which adds 
a bit of color to the room. 

This job covers a wide range of tool manip- 
ulations and gives added experience on the 
lathe. 


JARDINIERE AND PLANT 
STAND, AND AQUARIUM 
TABLE 
H. M. Andersen, Cicero, Illinois 
The teacher of general metal shop is fre- 
quently confronted with the problem of con- 
structing suitable bases for such projects as 
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jardinieres and plant stands, aquarium tables, 
and the like. The design submitted herewith 
can be adapted to the problems just men- 
tioned as well as to many others. 

The material used for the jardiniere stand 
shown in Figure 1 and the plant stand shown 
in Figure 2 is %-in. square iron except the 
hoop at the top which is 4% by % in. and 
the scroll at the bottom which is % by % in. 
The members of the base should be cut to 
a length proportional to the height and spread 
of the upper members. The feet are forged 
to a taper and scrolled. The arch is formed 
cold, using a scrolling fork. In the project 
shown, the cross member of the base is 4 in. 
shorter than the one running parallel to the 
upright. The uprights for both the jardiniere 
stand and the piant stand require a piece of 
metal 6 ft. long. The jardiniere and the 
flowerpot trays were made of No. 22-gauge 
blue annealed sheet steel. All members were 
welded together by the oxyacetylene process. 

The general design of the bases and up- 
rights used for the projects in Figures 1 and 2, 
was also used in the construction of the 
aquarium table shown in Figure 3. Three- 
eighths-inch square iron was used in this latter 
project. The frame at the top is made of 
¥4-in. angle iron. 

All of the projects shown were finished by 
rubbing with emery cloth. They were left in 
the natural iron which is probably the best 
way of finishing iron projects to be used in 
the house. 


A CODE-PRACTICE BUZZER 
Byron M. Taylor, W. Wilson Junior 

High School, San Diego, California 

Many boys wish to practice sending and 
receiving code, so that they may obtain a 
radio-amateur’s license. The instrument illus- 
trated herewith will serve the purpose, and 
demands for its construction only a little 
skill, time, and material. It can be connected 
to a 6-volt transformer or a 6-volt battery, 
whichever is convenient. 

As a start on the construction, the iron 
core for the electromagnet may be made. The 
magnet is seen, mounted on the base, in 
Figures 1 and 2. For the core, bend a piece 
of % by % by 1%-in. band iron at right 
angles. The bend is made % in. from one 
end. This leaves the arm upon which the 


coil is wound, about 1 in. long. Before 
winding the coil, insulate the iron with 
friction-tape strips. These must completely 
cover the iron in the neighborhood of the coil. 

Now wind the coil, using about 150 turns 
of No. 22 d.c.c. magnet wire. Start winding 
near the bend ‘in the iron. The first layer will 
be 25 turns if the winding is tight and close. 
To build up the ends of the coil use the 
“bank” winding method. This involves lay- 
ing the first turn of the second layer over 
and between the last two turns of the first 
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layer, and so on for the successive layers. 
The sixth layer should have about 20 turns. 
In making the last turn, knot the wire with 
the turn so that it will not unwind. Make the 
usual tests for a “ground” or a “short” in 
the coil. 

The base of the instrument, and the arma- 
ture with its spring, are made of tin plate. 
The blanks for these parts are shown in 
Figures 4, 6, and 7. After cutting these out, 
and beginning with the base (Fig. 4), drill the 
Y-in. diameter holes as indicated. Supports 
for the base can be worked out of the blank 
by grasping each corner with long-nosed pliers 
and turning the pliers. The curled-up corners 
so formed supply the “legs” needed (see 
Fig. 5). 

Figure 7 is the key blank. It has two %-in. 
holes drilled staggered as shown. For the 
bending of the blank, the shape of the key 
in Figure 1 may be followed. 

Figure 6 is the armature blank. This is 
shown in the finished state in Figure 9. Drill 
the %-in. hole as indicated and lap one 
end of the material % in, and then % in., 
as seen in the illustration. At the other end 
turn up the corners of the metal so as to 
form projections which will penetrate the 
wooden support when the armature is in place 
(Refer to Figs. 1 and 9). Make the wooden 
support out of 1-in. finished lumber. To avoid 
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splitting, use a soft, compact grade such 
as sugar pine. The piece is 34 by 34 by 2 in. 
before it is shaped. Shape it as shown in 
Figure 8. Screw the support to the base 
with two No. 6 by %-in. r.h.b. wood screws. 
The holes have already been drilled in the 
base. Tap the projections on the armature 
into the wood, and with another similar 
screw, secure the armature in place at right 
angles to the base. 

Before screwing on the key and spring, it 
is necessary to have the armature-contact 
point. It consists of 3 in. of No. 16 bare 
copper wire bent as shown in Figure 1. Place 
the straight part of the wire in position on 
top of the support and between the staggered 
holes punched in the wood for the screws. 
Then lay the straight part of the key over 
this and push down on the combination until 
the wire beds in the wood. 

Arrange the magnet on the base centrally 
under the thickened part of the armature. 
This position of the armature is indicated in 
Figure 4. The foot of the core is now soldered 
to the base. 

The wiring diagram, Figure 3, shows the 
attachment of one coil terminal to the arma- 
ture and the other to the source of electrical 
energy. Put the end of the first under the 
screw holding the armature to its support. 
The line return is a piece of magnet wire 
soldered to the base, preferably in the neigh- 
borhood of the magnet. These connections 
are seen in Figure 1. 

To make the instrument ready for use, 
attach it to the battery or transformer and, 
by bending, adjust the wire contact so that 
when the key is depressed a steady buzz is 
maintained. The buzz should start and stop 
as the key is depressed or released. 

The armature must not make electrical con- 
tact with the top of the magnet core. Cover 
the top of the core with friction tape. 

Wrapping friction tape around the key 
where shown in Figure 1 will make a more 
agreeable contact for the finger than that 
afforded by the bare metal. 

In that which follows, is shown a group- 
ing of the international Morse code, designed 
to aid a student in learning. You will note 
that the letters of the alphabet are grouped 
much as the numbers are grouped from 1 to 5 
and from 6 to 10. The groups may be studied 
vertically or horizontally or both. Words may 
be made up from one or more groups. 

Do not memorize the characters of the code 
from the page by reading. Memorize them 
by their sound on the buzzer. That is, learn 
them through the.ear and not through the 
eye. Either use the buzzer yourself, or better, 
have someone “send” the signals for you. 

For further study on becoming a radio 
amateur, see How to Become a Radio Ama- 
teur or Radio Amateur’s Handbook both pub- 
lished by the American Radio Relay League, 
Hartford, Conn. 

















International Code Grouping 

Time Intervals: 1 dash equals 3 dots. 
Space between parts of same letter equals 
1 dot. Space between 2 letters equals 3 dots. 
Space between 2 words equals 5 dots. 
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2 ----- o aasee 
3 ----- 8 ----- 

S Kecse 9 -<---- 

5 ----- 0 ----- 

E - a 

I’ -- Mo 

S --- 

H ---- CH ---- (G.-S.)* 
5 ----- 0 ----- 

E - , 

A -- WM aie 

U --- G --- 

7 eee 6 ---- (G.) 

4 ----- ae aaatine 

E - T - 

A -- ata 

W --- ies 

7 mide 
— ee 

A -- eo 

A ---- (G.) a 

L ---- eee 

Pp ---- : 

I --  — 

F ---- ove 

U ---= @) Z wasn 

Period ------ Interrogation ---——-- 
Comma ----—- = Break —---- 


*G.-S. = German-Spanish; G. = German. 
All rights reserved (1931). 


HANGING SHELVES 
A. E. Gray, Austen Riggs Foundation, 
Inc., Stockbridge, Massachusetts 
The hanging shelves shown offer a splendid 
opportunity for linking up the shop with the 
home in a practical way. There is an un- 
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limited number of possible designs, ranging 
from the plain, simple lines to the more 
ornate colonial designs. Sizes of shelves may 
be varied according to the space they are to 
occupy. White pine, poplar, walnut, and 
mahogony, 3%, %, or % in. thick are all 
excellent for this project. The finish can be 





oil, shellac, ‘wax, varnish, lacquer, or paint 
in some of the great variety of pleasing 
colors. The new “quick-drying” enamels and 
lacquers are excellent for this work. 

The only real problem in connection with 
making hanging shelves is that of fastening 
in the shelves. There are many ways to do 
this and the method chosen depends upon 
the grade of the student. For lower grades, 
nailing is advised, with simple butt joints. 
The nails can be set and the hole filled with 
wooden pegs glued in and smoothed off nicely, 
or plastic wood may be used, or sawdust and 
glue or stick shellac. Another method is that 
of fastening with screws. Round-head blued 
or brass screws may be used and the heads 
allowed to show, or flat-head screws sunk into 
the wood with the hole plugged may be uti- 













Designs for Hanging Bookshelves 
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lized. In using wood to fill the holes where 
screws are used, a very satisfactory job is 
obtained by gluing in “screw plugs” used in 
boat building. These plugs are made in various 
kinds of wood and are cut with the grain so 
that in the finished job they are hardly dis- 
cernible. For more advanced students, dadoes 
should be cut in the side pieces and the shelves 
glued in. Gained joints, which are harder to 
make than dado joints, also may be used. 
For hanging the shelves, small metal hangers 
or screw eyes may be used. For advanced 
workers, drawers may be added to occupy one 
shelf, or vertical partitions may be set in. 


PROVIDING EXTRA SPACE 
FOR BELL WIRING 
Charles C. Bradley, Ottawa, Canada 

In these days of larger classes, teachers of 
electricity have experienced difficulty in pro- 
viding sufficient extra space, with power for 
bell wiring. My solution of such a problem 


may be helpful to others, so I am passing it 


on. 

I used a 50-watt bell-ringing transformer, 
and find it very satisfactory except for the 
fact that pupils are likely to leave the wires 
short-circuited and thereby damage the trans- 
former. To prevent this and also to assist me 
in locating wrongly connected systems, I use 
a transformer with leads attached to a plug 
cap, so that it can be connected to a recep- 
tacle just when required. 

Mounted on a board with the transformer 
are three Edison receptacles, one in parallel 


and two in series, the first one using a lamp 
as pilot and one of the latter a 60-watt lamp 
which allows the transformer to draw suffi- 
cient current for operation (see Fig. 1). The 
other series receptacle contains a 2-amp. fuse 
for the protection of the transformer. 

Bell wires are run from this device to the 
wiring-board space, in the room. Each board 
is equipped with short lengths of flexible cord 
(one 6 in. longer than the other to prevent 
shorting of terminals) with Pee Wee clips so 
as to allow power to be quickly connected to 
job for testing. This arrangement is very 
helpful, especially when taking lessons on 
faults on wiring of bell systems, when each 
pupil connects his job in turn. For example: 
If a dead short circuit is supposed to be on 
the wiring system, series lamp will light im- 
mediately when the power clips are connected. 
If temporary short circuit should be asked 
for, the series lamp will light when the push 
button is pressed, after connecting the test 
clips. A closed circuit, of course, will cause the 
bell to ring just as soon as the test clips are 
connected. 

By simply watching the series lamp, then, 
the instructor can tell whether the required 
fault has been put on the wiring system. 

In ordinary wiring practice, if the series 
lamp lights continually, have pupils disconnect 
boards in turn until the faulty system is 
located. 

This transformer arrangement is very 
handy, too, for demonstrating to junior classes 
the close relationship between input and out- 
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put of transformers, as the 60-watt lamp in- 
creases in brilliancy when added loads are 
connected to the secondary side. 

The wiring boards illustrated, are useful 
for providing additional working space for 
large classes. As shown, the additional wiring 
boards may be placed in front of the black- 
board or bulletin board by means of iron 
clips fastened to the frame of the blackboard, 
through which the supporting cleats of the 
wiring boards slip. In this manner, the wiring 
boards may be put up and taken down. 


FIREPLACE SET 
Gerald A. Boate, Seattle, Washington 


The Tongs 

The tongs shown in Figure 1, were designed 
to conform with the poker which appeared on 
page 27 of the January, 1931, issue of Inpus- 
TRIAL ARTS AND VOCATIONAL EDUCATION, the 
shovel which appeared on page 34 in the 
1932 issue; the andirons on page 21, January, 
1933, issue, and the fire screen, page 288, 
September, 1933. : 

The tongs consist of two pieces of 3%-in. 
square mild steel. The operation consists of 
forming the oval hand holes in the ends of 
the tongs, twisting the handles, punching or 
drilling the holes for the pin, and flattening 
and forming the ends. 

The pivot bosses should be ground or filed 
smooth. Use a fine-thread 3-in. bolt for the 
pivot. These bolt can be bought case-hardened 
and cost but a few cents. The hexagonal nut 
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TRANSFORMER WITH SERIES LAMP IN ELECTRICAL CONSTRUCTION ROOM. 








Fig. 1. Wiring boards temporarily mounted on blackboard 
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should be screwed down just tight enough so 
that the tongs will work freely. A slight cut 
with a cold chisel across both the nut and 
bolt end will keep the nut from loosening. 
The tongs should be peened to match the 
poker and shovel. 















The set holder provides a compact and con- 
venient receptacle for holding the poker, 
_ Shovel, and tongs. When finished, it will ap- 
pear as shown in the perspective sketch in 
Figure 2. The opening in the front is for 








The Holder for Fireplace Set 








dusting out the cleaning. The handles of the 
poker, shovel, and tongs may rest inside the 
open-link arm marked B, or the oval handles 
may. be hooked over this arm. 

Some of the rivets shown in the bottom 
pan are merely for ornament. If it is found 
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that the base of the set holder is too light, 
lead weights may be fastened at the bottom 
with screws. The operations entailed in this 
job are easily discerned after studying the 
illustration. The pieces are all to be peened 
to match the other parts of the set after 
which the metal may be brushed up with 
steel wool, bringing out its natural beauty. 
Parts may then be varnished with a high- 
grade nonlustrous varnish, or they may be 
given several coats of liquid floor wax, after 
application being brushed to polish. 


FLASH CARDS FOR MECHANI.- 
CAL-DRAWING CLASSES . 


R. R. Bedker, High School, 


Wauwatosa, Wisconsin 


The flash cards described herewith have 
been used with success in the drawing classes 
of the Wauwatosa High School. The cards 
are made on 83% by 1134-in. heavy manila 
paper. On one side is an oblique, isometric, 
or perspective drawing of an object and on 
the other side a 2- or 3-view orthographic 
drawing. The scheme may be extended to 
include other phases of mechanical drawing, 
such as auxiliary views, sections, and the 
like. 

The flash card is a great timesaver and 
organizer for the short mechanical-drawing 


period. One or more of these flash cards show- 
ing an oblique, isometric, or perspective 
drawing are placed in the front of the room 
at the beginning of the period. The students 
will become accustomed, in a short time, to 
making 2- or 3-view orthographic drawings 
in their sketchbooks from the flash card or 
cards shown. Then, after a few minutes, the 
instructor reverses the card or cards so that 
the correct orthographic views are shown, thus 
giving the student an opportunity to check 
whatever mistakes he may have made in his 
drawing. The process may also be reversed by 
having the student make oblique, isometric, 
or perspective drawings from the orthographic 
views. 

In this way, a 5 to 10 minute sketch drill 
may be given daily. The flash cards permit 
the showing of the orthographic drawings in 
four different positions. Position No. 1 shows 
the top, front, and right end views. Turning 
the card clockwise to position 2 gives front, 
bottom, and right end views. Position 3 shows 
front, left end, and bottom views. Position 4 
shows top, front, and left end views. Oblique 
drawings may also be shown in four different 
positions. For this purpose, it is best to make 
these drawings at an angle of 45 deg. Per- 
spective and isometric drawings may be shown 
in two different positions to advantage, that 
is, above and below eye level. 
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Advantage of the Flash Cards 
Visual Aid 

1. Focuses the attention of the group upon 
a given mechanical drawing. 

2. Gives practice in rapid visual recognition 
of drawings. 

Drill Aid 

1. Provides drill on specific mechanical 
drawings. For this purpose drawings should 
be selected that need drillwork. 

2. Repetition can be provided according 
to the need of the group or of certain 
individuals. 

3. Contest or game ideas may be used for 
motivation. 

4. Provides convenient form for giving 
mechanical-drawing drill on desired elements. 

5. Presents one situation at a time to the 
student. 

6. Gives opportunity for individual or for 
group work. 

7. Provides for an exposure of limited time 
which is considered desirable in drillwork. 
Testing Aid 

It is easy to test a group or an individual 
on any type of drawing by means of these 
flash cards. 


How to Make the Charts 
It has been found that a speedball pen 
No. A-3 gives a good width of line that is 
easily visible in the average drawing room. 
Speedball pen A-2 may be used for the 
borders to give contrast. For making arcs 
and circles, the regular compass pen may be 
used for drawing an inner and an outer arc 
or circle, leaving the space between the two 
lines equal to the width of the straight lines 
used. This space may then be filled with a 

speedball pen or in some other way. 


PRODUCTION WORK IN THE 
SCHOOL SHOP 
George C. Donson, Washington, 
Pennsylvania 


The question of production work in the 
school shop has been the subject of many 
debates among industrial-arts teachers. Some 
of the objections raised against production 
work are: 

1. It upsets the shop program and disrupts 
the course outline. 

2. It usurps the time of the teacher who 
must make jigs and perform skilled operations 
too difficult for his students. This requires so 
much of his energy that little or no time is 
left for teaching. 

3. All the teacher gets out of production 
“is just a lot of grief.” 

Opinions differ and there are many indus- 
trial-arts teachers who are heartily in favor 
of production work. Most of these argee that 
the work should be for the school, that it 
should be done during the regular shop 
period, and that it should not be too much of 
a hurry-up job. The best advertisement for a 
school shop is to have a principal or a super- 
intendent, when he is showing visitors about 
the school, say, “Now this is the product of 
our boys in the shops. You will notice that 
the product shows careful training and work 
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Music stands made in the general shop at Washington, Pennsylvania 


on the part of teacher and pupil. Our boys 
take great pride in doing jobs of this kind.” 

An example is worth a thousand arguments. 
During the past term, 45 music stands were 
made in our general shop, and while most of 
the work was done by the 9A boys, a number 
of 9B boys also had part in the work. The 
work required a few patterns and a few jigs, 
all of which were made by the boys. As prob- 
lems arose in the course of the work, they, 
too, were solved by the boys. For instance, the 
base of the stand must be drilled and tapped 
for %4-in. conduit so that the piece of conduit 
will stand exactly plumb. 

Two students made a device which would 
hold a %-in. pipe tap and fit the spindle of a 
drill press so that the base was drilled and 
tapped in the drill press. Two other boys 
made a device for cutting threads on the con- 
duit so that they would be straight. This 
device consisted of a drill sleeve turned to fit 
the guide ring of a pipe diestock, and the 
cutters were reversed. The thread cutting was 
done on the lathe by power and by hand. 

The tops of the stands are made of %-in. 
birch plywood. These required the use of the 
scroll saw. Some teachers ask, “What do you 
get out of production work?” Well, we got a 
scroll saw and 60 boys were trained to use 
it, sawing the 45 tops. Incidentally, ten of 
these boys got scroll saws for Christmas. 

A system was worked out for assembling, 
sanding, painting, and finishing the birch tops. 
For staining the tops, the boys made a pan 
of galvanized iron, so that the tops could be 
dipped. 

The production work created great interest 
among the boys, gave them some knowledge 
of actual production methods, and was the 
means for giving them some vocational-guid- 
ance information. 


LINOLEUM-BLOCK CUTTING 
IN THE DRAFTING ROOM 
F. M. Keith, Public Schools, 
Fort Smith, Arkansas 

Linoleum-block cutting exerts a broaden- 
ing influence because it allows a great amount 
of originality in design. Because of its low 
cost, it may be made to play an important 
part in the publishing of school papers, year- 
books, programs, posters, and the like. It also 
provides a means for interrelating the work 
of several departments, and thus helps to 
create a better understanding between the 
industrial-arts department and the academic 
department of the school. 














Fig. 1 


The accompanying prints give some indica- 
tion of the variety of linoleum-block cuts that 
were used in one school year. 

At the beginning of the year, the journalism 
class needed a tint-block design to be used as 
a front-page background for the school paper 
which had been named The Grizzly. The bear 
head, shown in Figure 1, was accepted and 
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met with such approval that the yearbook 
staff used it on a panel sheet in their publica- 
tion The Bruin. Since the first edition of the 
school paper, requests for cuts have come in 
regularly from many of the different depart- 
ments. 














The football-action cut, Figure 2, was used 
throughout the season on posters and hand- 
bills, and proved to be a great saving to the 
athletic department. This cut shows what may 
be done with a combination of fine lines and 
deep shadows. 

The boy with the Christmas tree, in Figure 
3, was used in the Christmas edition of the 


| 























school paper. Christmas greetings in text type, 
used in conjunction, made this a very attrac- 
tive cut. 

The cut shown in Figure 4 was used on 
handbills in advertising activities of the many 
different school organizations. The printed 
matter was placed inside the billboard, and 
the whole layout proved to be an attention- 
getter. 

The George Washington cut shown in 
Figure 5 was used in the junior-high-school 
paper for February 22. This cut shows what 
may be done with fine lines. 

Figure 6 shows the cut that was chosen for 
the Easter edition of the school paper. 

The feather with the word “Please,” shown 
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in Figure 7, was used in a community-chest 
campaign, The school contributed the printed 
matter for the campaign and linoleum-block 
cuts were used in making charts, graphs, and 
decorative designs. The official emblem of 
the campaign was a red feather, and the print 





























Fig. 7 


shown was in red ink and was very effective 
in securing contributions. 

All cuts were mounted as shown in Figure 
8, in our woodworking shop; and they were 
used on a cylinder press and on a platen 
press with equal success. 

This practice of designing linoleum cuts 
in the drafting room has served to establish 
a contact between the drafting room and the 
printshop that had not been previously known 


in this school. The two departments are now 
in close harmony in matters related to print- 
ing design and layout. 

Of equal importance is the fact that this 
work has paved the way to intimate relations 
between the drafting department and the 














Fig. 5. George Washington 
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Fig. 8 


academic department of the school. The 
English department is especially aware of 
the advantages afforded by association with 
drafting students, having consulted our 
department in matters regarding design and 
layout for publications, notebooks, stage 
settings, and decoration for dramatics, etc. 


HOW TO MAKE A METAL 
PICTURE FRAME 
L. C. Petersen, State Teachers College, 
Carbondale, Illinois 

The picture frame illustrated and described 
in this article was designed for a picture 3% 
by 5% in. The frame may be made to suit 
a picture of any size, however. It makes an 
excellent shop project, as it offers experience 
in a variety of fundamental operations. Be- 
sides this, the frame possesses student inter- 
est and appeal. 


February, 1937 


Problem: 

1. To make the Urawing of the frame. 

2. To make a pattern for it. 

3. To mold the casting. 

4. To mount the picture. 
The Drawing: 

Make a full-size drawing of a frame to fit 
a chosen picture. The picture-frame opening 
should measure about % to % in. less than 
the size of the picture. This is drawn first, 


Cast aluminum picture frame 


then the rest of the frame is designed 
around it. 
The Pattern: 

Transfer the shape of the frame to a piece 
of %-in. soft wood. Use a coping saw or 
a scroll saw for cutting the wood to shape. 
As the front face of the frame will be the 
_parting line, make the draft on the edges 
accordingly. Cut out and shape the parts used 
for the pedestal columns, frieze, and cornice, 
and fasten these in place with brads. The 
strips that enclose the glass on the back are 
spaced 3/16 to % in. from the opening to 
give bearing to the glass. Test all parts with 
a try square for proper draft. Sand all parts 
smooth and apply two coats of black shellac, 
sanding after each coat. 

Molding the Casting: 

Invert the drag portion of a flask and place 
it on a molding board. Then place the pattern 
face down on a molding board and sift parting 
sand over the pattern. Next, sift new mold- 
ing sand over the pattern to a depth of about 
1% in. Tuck the sand in around the pattern 
with the fingers, then fill the rest of the flask 
with molding sand, and, with the peen end 
of the bench rammer, ram first around the 
sides of the flask and then around the 
pattern. Be careful not to strike closer than 
1 in. from the pattern. Finish the ramming 
of the drag with the butt end and strike off 
all loose sand with a straightedge. Next, put 
on a follow board, turn over both boards 
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Picture-frame details 


and the drag, and remove the molding board. 
Cut away and smooth the sand to the parting 
line. Then put the cope in place and sprinkle 
some more parting sand over the molding sand 
in the drag. Keep the face of the pattern 
clean, Place the sprue pin about % in. from 
the pattern. Sift clean sand to cover the 
pattern as directed before. After this has been 
tucked in with the fingers, fill up the cope 
with sifted molding sand, ram it, and even 
off the top. 

Next, lift off the cope and stand it on 
its side. Examine the mold and repair where 


necessary with moist sand. Make vent holes‘ 


with wire through the cope sand to help the 
gases to escape. Remove the sprue pin and 
round off the top of thé sprue hole to a 
funnel shape for pouring the metal. 

To remove the pattern from the drag, drive 
a pointed wire into the pattern, and rap the 
wire on all sides so as to loosen the pattern 
sufficiently so that it may be lifted out with- 
out damaging the mold. Cut one or two 
shallow trenches in the sand, from the mold 
to the depression made by the sprue pin, so 
that the metal will have free passage to the 
cavity in the mold. Replace the cope on the 
drag, and clamp or weight it down’ without 
obstructing the vent holes. 

To melt the metal, use an iron or graphite 
crucible of sufficient capacity to contain 
enough aluminum to fill the mold. The alumi- 
num pigs may be bought. This may be melted 
either over a coal fire or by means of a 
gas flame. The melting process may be started 
at the beginning of the molding operation so 
that the metal is ready for pouring when the 
molding is finished. The metal must be 
brought up to a melting heat and kept covered 


to prevent oxidation. It should be poured 
into the mold rapidly and allowed to cool 
before removing the casting from the sand. 

After the casting has cooled off, saw off 
all projecting parts and smooth up the rest 
with a file. The entire frame may then be 
polished with fine paper. Drill and tap the 
back for 9 No. 6-32 brass machine screws. 
Fasten a heavy sheet-metal base to the 
bottom as shown in the illustration. Also, cut 
the metal backing to size and drill holes for 
the screws. Bend the top end to fit over the 
glass and picture. Cut the glass to size, clean 
it, and put into place. Next, insert the picture. 
Place cardboard over it and lastly fasten the 
metal back in place with the screws. 


FUTURE CRAFTSMEN OF 
AMERICA 
Organization and Purposes 
1. The Future Craftsmen of America is an 
organization of youth operating through the 
public school system of the United States for 
the promotion of the spirit of craftsmanship. 
It will operate through clubs or chapters 
located in schools offering instruction in 
craftsmanship. Local chapters will be affiliated 
in state chapters, and the several state or- 
ganizations will affiliate in the National Chap- 
ter of the Future Craftsmen of America. 
2. The main purposes of the organization 
may be briefly stated as follows: 
a) To promote the spirit of craftsman- 
ship. 
b) To provide opportunity for experi- 
ence in leadership. 
c) To encourage interest in hobbies and 
leisure-time activities involving crafts- 
manship. 
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d) To aid the student in the intelligent 
choice of an occupation. 

e) To increase knowledge of industrial 
organizations, the interdependence of 
workers, trade ethics, and safety. 

f) To promote thrift generally through 
the intelligent use of the products of 
industry and through the wise use of 
educational and training facilities. 

g) To motivate a_ studious attitude 
among youth interested in crafts- 
manship. 

h) To assist the student in the transi- 
tion from school to work. 

i) To promote fellowship among the 
youth interested in industrial educa- 
tion. 


3. The Future Craftsmen of America is 
strictly a boys’ organization with a limited 
adult sponsorship, selected from public-school 
teachers and officials interested in craftsman- 
ship. The Future Craftsmen of America is in- 
tended to serve industrial youth in a similar 
way to that which the Future Farmers of 
America serves agricultural youth. 

4. A system of degrees or awards for 
achievement in craftsmanship will be pro- 
vided. These awards will be based upon per- 
sonal qualities, qualities of character, attain- 
ment in leadership, practice of safety, and 
skill in the crafts including technical knowl- 
edge. 

5. The personal qualities to be emphasized 
will be character and social insight, leadership, 
and safety. The character of the true crafts- 
man is exemplified by the ancient concept 
that “The Gods See Everywhere.” 

6. Participation in public affairs encouraged. 
The organization provides opportunity for the 
development of such social requirements of 
conversation, public speaking, and the proper 
conduct of an individual in a group. It gives 
practice in civic participation by providing a 
program which is local, state, and national in 
scope. This organization provides the oppor- 
tunity for young men, in company with their 
adult sponsors, to learn to do by participation 
in community projects. 

7. The responsibility of leadership im- 
pressed upon youth. The Future Craftsmen 
of America will serve as an integrating force 
in challenging youth to exert his influence for 
high social purposes. The problems of both 
employers and workers will be studied by 
youth to assist them in their social adjust- 
ment. 

8. The obligation of safety exemplified. The 
importance of safety in work and in civic life 
will be emphasized by the Future Craftsmen 
of America through requirements for degrees. 
The ideal that “I am my brother’s keeper” 
will be conveyed by appropriate ritual and 
symbolism. 

9. The craft spirit is revived. Another func- 
tion of the organization is the revival of the 
craft spirit among American youth. The 
Future Craftsmen of America will encourage 
the development of this spirit among boys 
through local school programs. It will recog- 
nize and give social prestige to individuals 
who have produced distinctive work in any 
craft. 
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For a quick finish 
these slides may be 
finished by painting 
the designs with poster 
water colors,and when 
thoroughly dry, they 
should be given one 
or two coats - varnish 
or white shellac. 
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If the skull is not already dry h 
t ina ary place for a couple of weeks. 
Do not try to boilit, as the beak may 
\,  2ecome loose and slip off: 
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Scrape the beak carefully ¢ polish 
it with oil or wax. 
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End table designed by Allen Winegard, Roslyn, Pennsylvania 


END TABLE 
Allan Winegard, Glenside-Weldon Junior 
High School, Roslyn, Pennsylvania 
The end table described herewith may be 
made of walnut and finished with a rubbed 
varnish finish. The following is the list of 
material required: 
Bill of Material 
Part No. Re- 
No. quired Name Material 
Al Table top Walnut 
A2 Legs Walnut 
A3 Rails Walnut 
A4 Rails Walnut 
AS Feet Walnut 
A6 Bottom Walnut 
veneer 
Walnut 
Walnut 
veneer 
Walnut 
veneer 


Size 
13x %x25 
ixl x21% 
2x %x9 
2x %x17 
2x13¥%x12 


74x Y%xl7¥% 
6%4x Y%x8 


84x %x16% 
7x ¥%x16 


A7 Ends 
A8 Side 
AQ Sides 


RECIPE RACK 
Dale E. Mansperger, High School 
Rittman, Ohio 

Variety in prepared foods should be easily 
obtained if one may judge by the wealth of 
recipes which have been and are being pub- 
lished. “Where shall I place the recipe?” is 
the problem of the culinary artist as she sets 
about to prepare a tasty bit of food for a 
meal. It was to solve a common home prob- 
lem by a metalworking project suitable for 
industrial-arts classes that the recipe rack was 
designed. 

It is necessary, in order to use the recipe 
rack, to write or type favorite recipes on index 
cards of convenient size. The size used with 
this rack is a standard 4 by 6-in. card. The 
dimensions may, however, be adjusted to a 
3 by 5-in. card. The rack is fastened in a con- 
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RECIPE RACK 











Fig. 1. Recipe-rack layout 


venient place in the kitchen and one or more 
recipe cards slipped into it. 
The construction details are rather simple, 


since there is only one piece of metal. The 
project, therefore, is suitable for a beginning 
métalworking class. The metal should be laid 
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out and cut according to the illustration in 
Figure 1. In order that clearance may be 
provided for the recipe card, a piece of metal 
should be clamped under each of the three 
folds on the front of the rack before they are 
bent. A piece of 18-gauge metal, 4 by 6 1/16 
in., may be clamped in the card position and 
all of the folds bent over it. In addition to an 
enamel finish, decoration may be obtained by 
a transfer picture which is adapted to the 
kitchen. 


KITCHEN STOOL 
Louis Barocci, High School, 
Cudahy, Wisconsin 
The kitchen stool described herein should 
be made of a strong, sturdy wood such as 
maple, birch, or oak. A large number of tool 
operations are employed in its construction 


as well as the use of several shop machines, 
turning lathe, and band saw. The stool is 
finished in color to match the kitchen where 
it will be used. White with red trimmings 
will be found to be in great favor. 


ELIMINATING THUMBTACK 
HOLES IN THE DRAW- 
ING BOARD 
Clarence G. Nyhus, Stanwood Union 
High School, Stanwood, Washington 
After a drawing board has been in service 
for a year or so, its working surface will be 
found pitted with thumbtack holes. This con- 
dition may be eliminated by drilling holes 
of approximately 1 in. in diameter on the 
drawing board at the corners of a rectangle 
of the size of the drawing paper to be used. 
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These holes are then to be filled with corks, 
glued in place and trimmed smooth with the 
surface of the drawing board. This will make 
the fastening down of paper and the sub- 
sequent job of thumbtack removal very easy. 
It puts an end to drawing-board spoilage, 
and the corks can be replaced whenever that 
seems necessary. 





Answers to 
Questions 





REFINISHING A GREASY TABLE TOP 
1024. Q.: We have been asked to refinish an 
antique walnut table which apparently has spent 
many years in a kitchen, as the top is very much 
grease-soaked. How can we get rid of this grease 
so that we can refinish the table? — E. G. D. 
A.: Dress the table on a planer, then sand 
clean. Next, make a thick paste of whiting and 
alcohol. Spread this evenly % in. thick over the 
greasy area and allow to dry. Then remove the 
paste, sand, and repeat. If this does not take out 
the grease, there is little hope for getting rid of it, 
and it is better to make a new top. The alcohol 


in the paste should saponify the grease while the 
whiting should absorb it as it is drawn from the 
wood. — Ralph G. Waring. 


FINISHING THE DEN 

1019. Q.: I am about to add a small room, a 
sort of den or study, to my home. One end of the 
room will be completely covered by a paneled 
cabinet. I am a lover of Tennessee red cedar and 
am thinking of using cedar closet lining for the 
walls, cedar for trim and for the cabinet. The 
ceiling is to have panel effect by using celotex 
and cedar strips. My notion is to oil the door and 
window casings and the baseboard, then shellac 
all interior. What do you think the result will be? 
What finishing suggestions would you offer? How 
would you finish the celotex? What would you 
use for flooring and how finish? —C. H. D. 

A.: The use of the Tennessee cedar for lining 
the room mentioned will be entirely satisfactory ; 
except for one thing: the color of the wood will 
prove very difficult as a background for furniture 
and furnishings. Then, too, I am afraid that so 
much red, continued over a long period of time 
will prove rather irritating and will be quite lack- 
ing in the restful tones that should be present in 
a room of the type known as a study or den. If 
you will decide to go ahead with it after reading 
the above, then you can follow these suggestions: 

Instead of oiling the doors and trim, use a good 
4-hour varnish, like Pratt and Lambert No. 61, 
cut in half with gasoline. Do not use turpentine 
or you will get an entirely different result ; and in 
any case, have the windows slightly open at the 
top and bottom to carry off the fumes quickly. 
It ‘s preferable to do this in the summer time to 
avoid having any of the fumes reach the furnace 
or open gas flame, neither of which should be 
used at the time. 

Shellac should not be used on red cedar of this 
type. Test panels exposed to light have developed 
a most displeasing undertone of gray on the part 
which has a priming coat of shellac; the half of 
the same panel with varnish is warm and rich, 

(Continued on page 10A) 
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SCHOOL SHOP 
CAN USE 


THIS TOOL 


! WALKER- 
~ TURNER 


@ This 10” Tilting Arbor Saw is one of the most useful tails. The 

tools your shop can own. It has a massive, rigid frame, big 1937 Wal- 

36” x 27” table with plenty of room in front of the 10” ker-TurnerCat- 

blade. Heavy tilting unit swings easily, accurately. Pre- alog covering the 

loaded, dust sealed SKF ball bearings mean freedom from three complete lines of 

trouble. Easily cuts 31/4’ hardwood—the greatest capacity Walker-Turner Engineered Bench Saws, Band Saws, Jig 
ever offered in this price class. Saws, Jointers, Drill Presses, Lathes, Flexible Shafts and 


See one at your local dealer's, or write for complete de- Motor Grinders gladly sent on request. 


WALKER - TURNER COMPANY, Inc. 


1927 Berckman St.. Plainfield, N. J. 


WALKER-TURNER Gigincered POWER TOOLS 
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Manual Training Bench No. N-3088 


Art Table No. L-2085 


All Kewaunee Art and 
Drawing Tables are now 
equipped with new Ever- 
Hold Support. Automat- 
ically adjusts and holds 
top at any angle from 
3 to 45 degrees. No 
thomb screws, bolts or 
= devices to ad- 
ust. 


Metal Worker’s Table No. N-315i 


Combination 
Padlock 
No. K- 


Enduring Quality PLUS 


Pedagogic Correctness 
is built into every piece of 


KEWAUNEE Furniture 


Not only will Kewaunee Furniture use floor space economically, 
accommodate more students and promote greater class efficiency, 
but it is sturdily built to stand hard daily use for many years. 
It will also make large classes easy for teachers to handle. All 
Kewaunee Furniture is pedagogically correct. Our designers work 
hand in hand with the leading educators in all branches of study 
to keep Kewaunee Furniture designed for greatest possible 
service to both teacher and students. 


Combination 
Padlock 
46A No. K-45A 


Free Floor Plans Available 


If you have new vocational classrooms to furnish, be sure to 
have a Kewaunee Engineer assist you with floor plans, and 
furniture recommendations. Kewaunee Engineering Service is 
offered to you on request, without charge or obligation. 





Ever-Hold 
Stee! Stool 
No. 518-24 





WRITE FOR FREE CATALOG 
The new Kewaunee Ever-Hold Automatic Ad- 
justable Chair and Stool Catalog is now ready. 
If interested in new chairs, write for free copy 








LABORATORY 


C. G. Campbell, Pres. and Gen. Mgr. 
245 Lincoln St., Kewaunee, Wis. 


Eastern Branch: 
Mid-West Office: 


Representatives in Principal Cities 


r Cor 


FURNITURE EXPERTS 


220 E. 42nd St., New York, N. Y. 
1614 M St., Ev . ih. 











(Continued from page 68) 
entirely lacking the cold gray of the shellacked 
portion. 

The second coat may be given after the first 
has been sanded with a 4/0 or 6/0 paper. The 
second coat should dry three days after which it 
is to be rubbed with 2/0 steel wool, and then 
wiped off with an oil polish. This whole process 
can really be done quite quickly as I have used 
it in residence work with entire satisfaction. 

Paint the celotex ceiling with two coats of egg- 
shell paint preferably of a light ivory shade in 
order to give reflection and light which will other- 
wise be lacking in a room of this type. Why not 
use a 5- or 4-ft. dado of cedar paneling and a 
painted celotex panel above to meet the ceiling, 
rather than so much wood? 

For the floor, I should use comb-grained pine 
or fir, which can readily be stained to harmonize 
with the woodwork. For the finish, I should use 
either two coats of thin shellac and wax, or what 
my experience has proved to be better in the long 
run: two coats of varnish, with the gloss knocked 
off the last coat with 2/0 steel wool and then 
waxed or oiled as may be convenient. The above 
assumes that the floor has been properly scraped 
and sanded. — Ralph G. Waring. 


Personal News 


Ci, Mr. A. C. Tacc, formerly a member of the 
faculty of the Fordson High School, Fordson, 
Mich., has been appointed state supervisor of the 


rehabilitation division, State Department of 
Public Instruction, Lansing, Mich. 

(7, Mr. A, W. Pore and Mr. Max HorrMan 
have been appointed as research engineers on 
the faculty of the Mechanics’ Institute of the 
Boys’ Technical High School, Milwaukee, Wis. 


The additions to the faculty have been made nec- 
essary because of the inauguration of laboratory 
work and the installation of Diesel engines. 

C, Mr. Leo Grenier, of Southbridge, Mass., 
has been appointed as instructor in machine- 
shop practice in the Cole Trade School. He suc- 
ceeds Lawrence Swenson. 

q@,R. B. Martiy has assumed the duties 
formerly held by A. C. Tagg, at the Fordson 
High School, Dearborn, Mich. 

(, Miss Mary M, Conway, one of Cincinnati’s 
pioneer leaders in continuation school and voca- 
tional education and retired principal of the 
Cincinnati Sewing Vocational High School, died 
at her home in East Walnut Hills, after a month 
of illness, on November 24, 1936. She was the 
first principal of the Cincinnati Compulsory 
Continuation School in 1911. 





Association News 


THE 11TH A.V.A. CONVENTION AT 
SAN ANTONIO 

With a large attendance of teachers, super- 
visors, directors, and teacher trainers interested 
in industrial arts and vocational education, the 
eleventh annual meeting of the American Voca- 
tional Association held its opening session, Decem- 
ber 2, 1936, at 8 p.m. at the Plaza Hotel at San 
Antonio, Texas. J. C. Cochran, Superintendent 
of Schools, San Antonio, was the chairman. 

Speeches of welcome were given by George 
Clark, who substituted for Governor James V. 
Allred; Gordon Worley, who substituted for L. 
A. Woods, State Superintendent of Public in- 
struction, Austin, Tex.; Ray L. Martin, State 
Director Vocational Education, Austin, Tex., and 
L. W. Fox, Assistant Superintendent in charge 
of Vocational Education, San Antonio. The 


response was made by George P. Hambrecht, 
President of the American Vocational Association. 

There were the usual speeches of welcome, 
after which A. H. Hughey, Superintendent of 
Schools, El Paso, Tex., gave the principal address. 
He spoke in place of John W. Studebaker, U. S. 
Commissioner of Education, U. S. Office of Edu- 
cation, Washington, D. C., who found it im- 
possible to be present. In his address, Superin- 
tendent Hughey stressed the duty of the school 
to help youth fit itself to grasp opportunity 


’ when it is offered. He pointed out the fact that 


while there is a shortage of skilled labor right 
at the present time, there are still thousands of 
youths between the ages of 16 and 25 who are 
unemployed. 

The annual banquet, held Thursday evening 
at 6:30, also was a huge success. George P. 
Hambrecht, President, American Vocational Asso- 
ciation, presided. There were numerous promi- 
nent guests. Herbert Heilig, Director, Vocational 
Education, Appleton, Wis., and E. L. Williams, 
Head, Department Industrial Education, A & M 
College, Station, Texas, reported on the numerous 
A.V.A. life memberships taken out during the 
year. 

Of course, during the four days of the conven- 
tion, there were so many sectional meetings for 
those interested in agricultural, commercial, 
home-economics, industrial-arts, industrial, 
rehabilitation, and part-time education, as well 
as in the National Youth Movement, guidance, 
and teacher training, that it is impossible to 
give any kind of report which would be satis- 
factorily comprehensive. 

Some attempt was made to integrate some of 
the interests of those who attended, by hold- 
ing combined sessions in which agricultural, 
commercial, home-economics, industrial-arts and 

(Continued on page 12A) 
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(Continued from page 10A) 
industrial-education sessions were represented. 
One of these was held on Thursday, December 3, 
at which Arthur K, Getman, State Supervisor 
Agricultural Education, Albany, N. Y., presided. 
Irvin S. Noall, State Director Vocational Edu- 
cation, Salt Lake City, Utah, the first speaker 
on this combined program, pointed out that 
great progress has been made in science and in 
the application of science to industry, but that 
we had not as yet succeeded so well in our 
study of human relationships. The school must 
see that youth get training that will make them 
good members of society; vocational education 
must be better developed than it is at present, 
and schools and industry must work together 
to this end. Earl W. Barnhart, Chief Com- 
mercial Education Service, U. S. Office of Edu- 
cation, Washington, D. C., called attention to 
the fact that the vocational school must plan 
for the future. “To do effective work,” he said, 
“trends must be studied, and future events 
correctly foreseen. Commercial schools at present 
are producing thousands of stenographers and 
bookkeepers who will never be employed at these 
occupations. It is folly, also, to place so much 
emphasis on these studies in rural high schools. 
The commercial training of the future must 
prepare for commercial service, as most of the 
graduates of commercial schools go out into gen- 
eral clerical positions. Students in rural areas 
need different courses than those in metropolitan 
areas, and courses in smaller towns hear metro- 
politan areas need still another type.” 

Dr, Homer J. Smith, Professor of Industrial 
Education, University of Minnesota, Minneapolis, 
Minn., read an excellent paper in which he thor- 
oughly analyzed what the industrial arts offer 
in the field of general education. 

A. B. Mays, Professor Industrial Education, 
University of Illinois, Urbana, Ill., stated that 
the industrial arts made more genuine educa- 
tional progress than was made in any other 
educational field during the last 15 years. He 
said further that industrial arts can express more 
nearly what education now is attempting to do, 
than can the social-science subjects or any of 
the other subjects now taught. 

(To be continued) 


WISCONSIN INDUSTRIAL ARTS 
ASSOCIATION MEETS 

The Wisconsin Industrial Arts Association held 
its annual meeting in conjunction with the con- 
vention of the Wisconsin Educational Association, 
Thursday, November 5, 1936, in the Juneau Hall 
ef the Milwaukee Auditorium. Roy A. Radtke, 
president of the Wisconsin Industrial Arts Asso- 
ciation, was chairman. Clyde A, Bowman, Dean, 
School of Industrial Education, The Stout In- 
stitute, Menomonie, reported on the survey of 
industrial arts in Wisconsin made by the Asso- 
ciation with the co-operation of the State Depart- 
ment of Public Instruction. A. B. Mays, Professor 
of Industrial Education, University of Illinois, 
Urbana, IIl., gave the main address. He spoke on 
“Industrial Arts in the New Curriculum.” A copy 
of his speech appears on page 35 of this issue. 
At the business meeting, the following were 
elected as officers for the coming year: Presi- 
dent, H. J. Schufeldt, Racine; vice-president, 
Leo R. Ebben, instructor, Kohler; permanent 
secretary, Roy R. Van Duzee, Supervisor Indus- 
trial Arts, West Allis; committeeman at large, 
T. A. Hippaka, Supervisor Industrial Education, 
Madison. 

On Friday, November 6, at 2 p.m., the Wis- 
consin Industrial Arts Association held group 
meetings at the Boys’ Trade and Technical High 
School. H. O. Griffith, printing instructor, 
Menasha public schools, was chairman of the 
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printing section. Earl Harmes, supervisor of in- 
dustrial arts, Shorewood public schools, was 
chairman of the cabinetmaking group; F. W. 
Ziegenhagen, Boys’ Trade and Technical High 
School, was chairman of the millwork section; 
Alex Bick, instructor, Milwaukee public schools, 
was chairman of the metalwork section, and 
Harvey W. Waffle, instructor Waukesha public 
schools, was chairman of the mechanical-draw- 
ing section. 


VOCATIONAL EDUCATION AT THE 
WISCONSIN TEACHERS’ ASSOCIA- 
TION CONVENTION IN 
MILWAUKEE 


Vocational education in all its various phases 
was discussed at the Wisconsin Teachers’ Con- 
vention, held on November 5, 6, and 7, in 
Milwaukee. 

Mr. William F. Patterson, executive secretary 
of the Federal Committee on Apprentice Train- 
ing, spoke on the subject of “Apprentice Train- 
ing.” He pointed out that attention is being 
increasingly directed to the need for skilled train- 
ing in the industries, and showed that the curve 
of apprenticeship did not go down during the 
depression and that vocational education will 
continue to function as pre-apprenticeship train- 
ing. Mr. Patterson predicted that the country 
will eventually witness a.large increase in the 
number of indentured apprentices and a gradual 
refinement in the apprenticeship program. 

Dr. C. A. Prosser, of Minneapolis, Minn., a 
pioneer in the field of vocational education, spoke 
at one of the general sessions, choosing as his 
subject, “Vocational Education as Life Adjust- 
ment.” He discussed situations affecting the prob- 
lems of the vocational school and the responsi- 
bilities of the instructor, the supervisor, the 
director, local and state boards, and the Fed- 
eral Board, 

Mr. Charles Kruse, of the Milwaukee Voca- 
tional School, gave demonstrations of recent 
developments in the field of electrical science. 
The stroboscope and black light were used to 
prove that “seeing is not always believing.” 

A number of round-table sessions were held in 
connection with the meeting, taking up partic- 
ularly work in the building, metal, and printing 
trades, in English, vocational guidance, related 
subjects, and social science. 


WISCONSIN PRINTING TEACHERS 
FORM ASSOCIATION 

The printing teachers of Wisconsin have re- 
cently completed the formation of a state-wide 
organization. The first meeting of the Association 
was held at the Boys’ Technical High School, 
Milwaukee, during the state teachers’ convention, 
and was attended by more than twenty printing 
teachers. 

The arrangements for the organization were 
worked out under the chairmanship of Mr. H. 
O. Griffith of Menasha. The name of the organ- 
ization is the Wisconsin Graphic Arts Teachers’ 
Association. 

Officers for the year 1936-37 were elected as 
follows: President, Mr. Harvard C. Smith, 
Kenosha; vice-president, Mr. Duane H. Brophy, 
Milwaukee; secretary-treasurer, Mr. Leonard A. 
Petersen, Green Bay. 

Board of directors: One year, Mr. Harold O. 
Paciotti, Beaver Dam; three years, Mr. H. R. 
Johnson, Racine. 


NEW ENGLAND INDUSTRIAL-ARTS 
ASSOCIATION MEETS _ IN 
PROVIDENCE, R. I. 

The New England Association of Industrial- 
Arts held its first annual convention in the 
Crown Hotel, Providence, R. I., on November 6, 








1936. The Association was formed at a series 
of meetings held last year during the Thanks- 
giving recess. One hundred and fifty members 
attended the convention. 

The program was opened on Friday, Novem- 
ber 6, with President Feuerstein presiding. 
Following greetings given by Dr. James F, 
Rockett, an address was made by Dr. Royal 
B. Farnum, of the Rhode Island Schoo! of 
Design; Dr. Ernest W. Butterfield, of Hartford, 
talked on “A World of People and Machines.” 

Following the banquet on Friday evening, 
President Feuerstein welcomed those who had 
come from near and distant parts of New 
England. He introduced as toastmaster Mr. Ray- 
mond E. Perry, state supervisor of industrial 
education, and spoke in commendation of the 
work which Mr. Perry and his committee did 
in organizing the convention in Providence. Mr. 
Perry, who traced the historic development of 
industrial arts in New England, pointed to 
definite progress and showed that during the last 
fifty years, industrial arts has helped to adjust 
pupils to the economic and social changes which 
are characteristic of the times. 

Dr. James F. Rockett predicted that industrial 
arts is leading other educational activities in 
holding the interests of youth through its activ- 
ities and the unusual wealth of its subject matter. 
It is carrying out a well-rounded educational 
program in conjunction with the other school 
subjects. 

Dr. Royal B. Farnum, speaking on the devel- 
opment of the industrial arts, pointed out that 
the rapid development of the work in this line 
may be attributed to the refining influences of 
artistic expressions in improving the appearance 
and worth of industrial products. Dr. Farnum 
gave as his opinion that this improvement in in- 
dustrial products is bettering the lives of con- 
sumers who are being trained through industrial 
arts to find satisfaction in refined appearances. 

Dr. Butterfield, speaking on the earlier edu- 
cation which trained youth to live in a world of 
books, fixed laws, and hard labor, pointed to 
the progress made in invention and gave many 
examples to illustrate what he said. He declared 
that the developments in education during the 
last three generations had been as dramatic as 
the changes which had come down through the 
years in the industrial products and their use. 
He showed that the schools direct the interests 
of boys and girls to the world of machines and 
people. 

At the Saturday session, Mr. Edward C. 
Emerson, of Boston, speaking for Mr. Joseph 
Sandberg, gave an interesting talk on “Beginnings 
of Manual Training in Boston.” 

It was voted to hold the next meeting in 
Boston, on November 7, 1937. 

The following officers were elected for the 
next year: 

President, Mr. Arthur Feuerstein, Stamford, 
Conn.; vice-president, Mr. Herman Pohlman, 
Newton, Mass.; secretary, Mr. Willis B. Anthony, 
Fitchburg, Mass.; treasurer, Mr. Richard A. F. 
Ballou, Providence, R. I. 

Second vice-presidents and state chairman; 
Maine, Mr. M. C. Verney, Augusta; New 
Hampshire, Mr. John Goddard, Nashua; Ver- 
mont, Mr. Henry B. Caswell, Burlington; Massa- 
chusetts, Mr. Joseph Lanza, Southbridge; Rhode 
Island, Mr. W. L. Schaller, Providence; Con- 
necticut, Mr. John Cave, New Haven. — Willis 
B. Anthony, secretary. 


WESTERN ARTS ASSOCIATION 
CONVENTION 
The next annual meeting of the Western Arts 
Association will be held April 14 to 17, 
(Continued on page 15A) 
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Toledo, Ohio, This promises to be not only the 
most interesting meeting but one of the largest 
in the history of the association. 


CENTRAL CONNECTICUT INDUSTRIAL- 
ARTS ASSOCIATION MEETS 
IN HARTFORD 


The Central Connecticut Industrial-Arts Asso- 
cation held its regular fall meeting in the hobby 
shop of the Times Building, on Wednesday, 
December 9. About fifty members of the associa- 
tion were in attendance. 

The meeting was opened by President Eugene 
Giammatteo, of Bristol, who spoke on the co- 
operation of the society with the Hartford 
Times in the operation of the hobby shop. Chair- 
man Howard C. Wiley of the program com- 
mittee introduced Mr. Joseph F. Weyand, finan- 
cal advertising manager of the Hartford Times, 
and director of the hobby shop, who emphasized 
that the Times is anxious to co-operate in 
promoting the formation of all kinds of hobbies. 

The speaker of the evening, Mr. Samuel Lud- 
low, of Hartford, gave an interesting and enjoy- 
able account of his hobbies in the fields of 
radio, boating, household repair, cabinet con- 
struction, and painting. He emphasized that the 
schools should make industrial arts a required 
subject because the early years of school life are 
the best for acquiring the rudiments of skill in 
the trades. He pointed out that we are faced 
today with a new social and economic order and 
that all children are attending school for a longer 
period. The new order calls for increased activ- 
tes along industrial-arts lines. 

President Giammatteo presided at the business 
‘sion. Reports were presented by the chairmen 
of the several committees and President McAn- 
trews of the Connecticut Industrial-Arts Associa- 


tion, reported on the progress being made on 
plans for the state conference in April. 

Mr. Raymond Phipps, of the State Teachers’ 
College, New Britain, Conn., spoke on possibili- 
ties for exhibit space at the state conference. Mr. 
Albert Adams reported on the boat club being 
conducted at the hobby shop and the interest 
manifested in boat building. Arrangements were 
made for a birdhouse contest, to be conducted 
by the hobby shop. 

The following officers were elected to the 
nominating committee which is to select the 
officers for the next year: 

Chairman, Mr. John F. Malley, Hartford; 
Mr. Hosmer C. Jones, Sr., West Hartford; 
Mr. Fred Drabble, Jr., New Britain; Mr. Gordon 
S. Hill, Hartford; Mr. John C. Houdlette, 
Meriden. 


INDIANA INDUSTRIAL-EDUCATION 
CONVENTION 

The Indiana Industrial-Education Association 
will hold its regular annual meeting on April 9 
and 10, in Evansville. President Warren Pease is 
preparing the program for the meeting. 

Information concerning the meeting and the 
speakers may be obtained by writing to Mr. H. 
G. McComb, secretary, at Purdue University, 
Lafayette, Ind. 


SOUTHEASTERN INDUSTRIAL-ARTS 

TEACHERS’ CLUB HOLDS MEETING 

The Southeastern Industrial-Arts Teachers’ 
Club held its first meeting of the season at the 
Central Grammar School, Newburgh, N. Y., on 
September 29, with forty teachers from Orange 
and Rockland counties in attendance. 

Following the supper, Principal Ira D. Minard 
gave an address of welcome, in which he traced 
the history of the Central Grammar School, 


erected in 1886. He showed tiat this school has 
always maintained a great interest in shopwork, 
which was started in Newburgh some 50 years 
ago. He pointed to the great opportunities for 
present teachers to carry on the work of the men 
who laid such a splendid foundation, giving 
tribute particularly to the loyalty and service 
of Mr. William Sanxy. 

Mr. E. W. Thorpe, president of the club, con- 
ducted the business meeting, during which it was 
decided to hold the next meeting at Suffern, on 
October 20. 

Mr. Linwood Sinnamon announced a “soap- 
box derby,” and Mr. John Port promised the co- 
operation and the support of local automobile 
dealers. 

At the close of the meeting, the visitors made 
an inspection of the school shops. 

Mr. Fred Pelin and Mr. Van Tassel led in a 
discussion on the subject, “Objective Testing in 
Industrial Arts.” 


NEW YORK STATE VOCATIONAL ASSO- 
CIATION HOLDS ITS ANNUAL 
MEETING IN SYRACUSE 


The New York State Vocational Association 
held its annual meeting December 28 to 30, in 
the Hotel Syracuse, Syracuse, N. Y. 

The meeting opened on Monday morning, De- 
cember 28, with discussions on “Outstanding 
Service,” by Mr. Oakley Furney; “Liability In- 
surance,” by Mr. Stanley Fitzgerald; and “Re- 
search in Social Subjects,” by Louis Thornton. 

On Tuesday morning there were talks on the 
subjects of teacher training, home economics, 
technical education, industrial education, agricul- 
tural education, commercial education, industrial 
arts, and vocational guidance. At the general 
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Without obligation, send today for either 

or both Models on 10 days’ trial. 
ame oe oe ee eS oe ee ee ee oe 
Chicago Wheel & Mfg. Co. 
1101 W. Monroe St., Dept. AD, Chicago, Ill. 


, QUICKLY MAKES 
4 BETTER CASKET 
THAN CORK 
PAPER, RUBBER 

\ OR ASBESTOS 


0 Send Free Project Book 

00 Send on trial Standard Handee 

0 Send on trial De Luxe Handee 

0 Send Catalog and Special Prices for Schools 


SHOP SUPPLIES 
TOOLS AND MACHINERY 





Large and complete stock of woodworking ma- 
chinery, tools and supplies. (Also bar- 
gains in rebuilt machines. ) Knife grinding and 
saw filing lty—quick service. 

shop lor pcm machinery and tool repairs— 
satisfaction guaranteed. Write for catalog. 


WOODWORKERS’ TOOL WORKS 
Chicago, Ill. 


PEP MFG. CO. 


INCORPORATED 
33 W. 42nd St. 
New York 





























INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


Glas. PRECISION TOOLS 
FOR THE SCHOOL SHOP 


Titlas. 


DRILL 
PRESSES 


The “heart” of the drill 
press is its bearing construc- 
tion. Atlas pioneered defi- 
nitely superior bearing and 
spindle design in popular 
priced sensitive drill presses. 
More than any other single 
factor, these fine bearings in- 
sure long, accurate service 
under the most severe operat- 
ing diti Fully losed 
head, splined spindle, hed 
and balanced pulleys, preci- 
sion Jacobs chucks, accurately 
ground table and column 
make the Atlas ideal 
machine for the modern 
school shop. Atlas drill 
Presses are made in four 
sizes from $16.45 to $42.45. 
All drill press attachments 
are available at small cost. 





BACK-GEARED, SCREW CUTTING LATHES 


The rugged construction, power, versatility, accuracy and superior 
performance plus low cost has placed the Atlas lathe in the front rank 
as the ideal equipment for the modern school shop. It has automatic, 
reversible power feeds, integral countershaft and motor drive, built 
in switch, threading dial, indexing mechanism, graduated tail stock 
ram and other outstanding features. The price is $87.50 and up for 

back geared models. Many instructors have found 
that it is better to have several low cost lathes than 











one high priced lathe and 


NEW 1937 CATALOG 


This new 52 page catalog will 
he gladly sent to you on request 
—<it illustrates and describes in 
detail the complete line of Atlas 
precision shop tools — Wood 
lathes, Metal Lathes, drill presses, 
Arbor presses, grinders, motors, 
tools and attachments. 


a waiting line. 


ATLAS PRESS COMPANY 


271 North Pitcher Street 
KALAMAZOO, MICHIGAN 
DISPLAYS AT: 


New York 
130 W. 42nd St. 


Chicago 
35 E. Wacker Dr. 


Philadelphia 
113 N. 3rd St. 





(Continued from page 15A) 


meeting there was a discussion of the George- 
Deen Law for Vocational and Allied Educational 
Programs. 

On Tuesday evening the annual banquet and 
dance was held. Following the banquet, a medal- 
lion for outstanding service was presented to 
Miss Florence Marshall. 

On Wednesday morning the subject for discus- 
sion was “The Integration of General and Voca- 
tional Education.” 

At the business meeting, the reports of the 
committees were read, a discussion of the next 
meeting place was held, and a report of the 
hominating committee was read. 


KANSAS VOCATIONAL TEACHERS 
MEET 


The vocational teachers of Kansas held their 
annual meeting in Topeka, Kans., in connection 
with the meeting of the Kansas Teachers’ Asso- 
ciation. The meeting attracted a large attendance 
and the round-table sections were crowded to 
capacity. The breakfast meeting, which was ad- 
dressed by Dr. Homer J. Smith, had an attend- 
ance of two hundred teachers. 

The highlights of the meeting were the ad- 
dresses on Saturday, November 7, which attracted 
favorable comment from those in attendance. 

The officers elected were: 

President, Mr. C. O. Banta, Ottawa; secretary, 
Mr. W. W. Scott, Topeka. 

The Association of Agriculture Teachers elected 
a president, Mr. H. H. Brown, Manhattan. 

The Kansas Industrial-Arts Association elected 
Mr. Rk. H_ Roberts, Winfield, as president, and 
Mr. H. A. Kersey, of Herington, as secretary. 

The Kansas Printing Teachers’ Association 
elected Mr. Ralph Graber, of Lawrence, as presi- 


dent, and Mr. Charles Winders, of Salina, as sec- 
retary. 

The Kansas Vocational Association has a mem- 
bership of 220 teachers. Under the forceful 
leadership of the new president, Mr. C. O. 
Banta, a forward-looking program has been 
planned and the association anticipates large 
gains in membership and an increase in useful- 
ness to the vocational teachers of Kansas. —W. 
W. Scott. 





News Notes 





Revise Curriculum 

The department of education of the Province 
of Ontario, Canada, has undertaken a revision 
of the courses in high schools and in vocational 
schools which it is expected will be put into 
effect during the second semester. 

A general course has been inaugurated, in 
which a fair proportion of both academic and 
vocational subjects are provided. This course is 
allied with the present matriculation course so 
that pupils who take it will not find them- 
selves barred from the university if they should 
decide to enter it. 

The curriculum, as outlined, includes obl:gatory 
subjects such as English, social studies, health 
education, elementary science, and mathematics. 
The new general course includes one language in 
addition to English. Included in the revised 
courses are such subjects as shopwork, house- 
hold science, commercial work, agriculture, art, 
and music. 

The new curriculum has not been prepared 
with the idea of any hard-and-fast rules, In- 
dividual schools have certain liberties regarding 
the subjects taught, and it is expected that 


changes will be made from year to year as the 
conditions demand. A wider range of training 
for teachers will be demanded as a result of 
the change. 

New Machine-Shop Course in Pittsfield 

The vocational department of the high school, 
Pittsfield, Mass., has added a new course in 
machine-shop practice, with Mr. William W. 
Monks as instructor. Approximately $20,000 
worth of machinery has been donated to the 
department and $1,000 worth of supplies have 
been purchased for the use of the classes. 

Plan Enlarged Facilities to Meet Needs of 

Industry 

The board of education of Detroit, Mich., has 
begun plans for enlarging its school facilities 
and for widening the scope of technical and voca- 
tional training to meet the needs of industrial 
training in the city. The board has asked for 
$400,000 for new school buildings in its budget 
for the year 1937. 

Wilbur Wright High School, which co-operates 
with industry, has an enrollment of 1,200 stu- 
dents and is facing a need for an additional 
story. The Cass Technical High School will have 
facilities for additional students with the open- 
ing of a new Western High School in the fall 
of 1937. All of the technical and vocational 
schools are badly in need of increased space, 
which means that new additions or new quarters 
will be needed for the two girls’ vocational 
schools, the George Junior Trades School, and 
the Building Trades School. 

The vocational department will continue its 
policy of providing related academic subjects for 
students specializing in industrial education. It 
will also offer vocational subjects to be given 
recognition by academic teachers and admin- 
istrators with a view of guiding into the work 
such students as will make a success in the 
vocations studied. 
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FINE CABINET WOODS 


ECESStITY 


for Wood-Linoleum-Leather 


The fact that the U. S. Government 
allowed this patent proves that it 
is a NEW idea for doing inlaying 
quickly. Tedious tasks that formerly 
took hours with a knife or a chisel 
can now be done in a few minutes 
with this K & D hand routing kit. 


—INLAY—Not only does this 
hand router cut the inlay groove, it also does 
the more difficult part of the inlaying—cuts an 
IDENTICAL wedge or filler to fit the groove. 


So Easy a Child Can Do It 


Straight lines, are the 





easiest to cut with the 
hand router. The tool 
lies flat like a plane. 
Its straight sides are 
easily guided along a 
straight-edge. It cuts 
irregular curves by just 
following the design. It cuts perfect circles 
or segments by use of the compass bar. 


In making inlays, if 
desired, the strip that is 
removed may be stained 
and replaced. 


CRAFTSMEN find the 
Compass Bar a handy 
gauge for reeding and 
fluting spindles with 
the router. 

Mouldings for model 
h and model ships are easy to make with 
the router. The strips removed can be glued 
alongside of the rout and built up in various 
ways. A large variety of picture frames may 
be made in this same way. 


TEN-DAY FREE TRIAL 


Use this coupon 


KRAUT & DOHNAL, INC., 
325 S. Clark St., Dept. 1, Chicago, Ill. 


I enclose money order for two dollars. Send 
me a K&D Hand Routing Kit including the 
router, compass bar, three cutters, screw driver 
and emery cloth. | will try it ten days and if 
for any reason | am not satisfied, | will return 
it to you and you will return my money. 





NAME 





ADDRESS 





CITY STATE 
Ready Soon 


SHIP MODEL PARTS 
CATALOG 


Everything the ship model builder uses, 
including tools. 


Use Coupon Above 











VENEERS — LUMBER — PANELS — INLAYS — INLAID BORDERS 





Proper Woods are the basis of all 
good work. Why not Use the Best | INQUIRIES 
and secure more pleasure and INVITED 

profit from your workshop. 











ALBERT CONSTANTINE AND SON, INC. 


Our Catalog lists over 100 woods, 
Photographic Instructions in Ven- 
eering, and many interesting items. 
Send today 25¢ in advance. Cost 
rebated ‘against first purchase 


795 East 135th Street. New York City 











ARMSTRONG 


Set Spring 
Cutting-Off Tools 


Makes cutting-off, the most difficult lathe opera- 
tion, easy. Goose-neck form prevents work from 
climbing upon tool — the cause of most tool 
ge. 
ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’”’ 
322 N. Francisco Ave., CHICAGO, U.S.A. 
New York San Francisco Londen 














T. A. Foley Lumber Co. 
We Furnish Schools With 


Lumber, Panels, Dowels 
and Cedar Chests 


PARIS, ILLINOIS 











TOOLS ALWAYS SHARP 
with PLURALITY OILSTONE 
TOOL 
GRINDERS 
Now available in 
3 sizes 


No. 425 Plurallty Sub Jr. 
No. 450 Plurality Jr. 
No. 475 Plurality 


Grinding can be done on @ 
cone, coarse or fine oilstone, 
leather stropping or emery 
wheels. Unit is compact, ef- 
ficient, serviceable, easily ecces- 
sible and has ball bearing 
direct motor drive. Especial- 
ly guarded for school shop 
use. Details on request. 
Mummert-Dixon Co. Hanover, Pa, 


Originators and Pioneer Manufacturers 
of Oilstone Tool Grinders 

















RATIONAL 
MECHANICAL 
DRAWING 


Fischer and Greene 


Sound material, interesting pres- 
entation, and reasonable price 
combine to make this the 
outstanding mechanical-drawing 
value on the market today. 

60 cents 


BRUCE-MILWAUKEE 








COLUMBIAN 


VISES 


The complete “Columbian” line includes vises of every 
style and size for wood and metal work. Also drop 
forged steel “’C” Clamps. 
THE COLUMBIAN VISE & MFG. CO. 
“WW 's Largest Mi of Vises 
9017 Bessemer Ave. Cleveland, Ohio 

















ART METAL 
WORK 
7 is one of the most 
popular crafts in 
school work. 

We specialize in equipments and sup- 

plies. When ordering hammers and 
anvils specify “Rose”. 

Send for a sample copy of our brochure “The 


Metal Crafts” and mention this magazine. It 
is full of helpful suggestions for teachers. 


METAL CRAFTS SUPPLY CO. 
37 Aborn St., Providence, R. I. 











THE BEMIS VISE 


+3 


For New Schools 
or Replacements 
in Old Ones 


Patented in August 1912 and since that time the 
Standard in an increasing number of school shops. 


Write for circular and prices 


A. L. BEMIS 68 Commercial Street 


Worcester, Mass. 

















164 © 23 
Sizes HARGRAVE Styles 


Quality Clamps 


=> Write for Our New Catalog <— 
THE CINCINNATI TOOL CO. 
Waverly and Main Ave. Cincinnati, Ohio 





































































February, 1937 
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The most complete Stock of Model Boat Parts 
Available to Shop Instructors and Schools. 


BOAT PARTS 


Fine, die-cast Reproductions 
of EVERY PART NEEDED 
in the Construction of Model 
Boats, from Dinghys to De- 
Luxe Cabin Cruisers, proper- 
ly scaled to size. 


POWERFUL INBOARD 
OUTBOARD MOTORS. 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 








MODEL 


craftsmanship. 
Instruments. 


and 





Send 10c 
for Plans 
to Build Six 
‘MODEL 
POWER 
BOATS 





with 
Illustrated 
Catalog and 
Price List. 











Note the Design, Finish and Detail of the Few 
Parts Illustrated. 








DRAWING INSTRUMENTS 


A Weber-Cosmos Drawing Set is more than mere equipment. It is a 
set of precision instruments. Instill into your pupils the desire for fine 
Recommend and specify 


DRAWING MATERIALS 
Protractors—Scales—Curves—Triangles—Tee squares—Slide Rules— 
Drawing and Tracing Papers. 
DRAWING TABLES and DRAFTING ROOM FURNITURE 
PIGMENT WATERPROOF DRAWING INK 


F. WEBER CO. 


Est. 1853 
Factory Address P.O. Box 1095, Philadelphia, Pa. 
St. Louis Philadelphia Baltimore 
705 Pine St. 1710 Chestnut St. 227 Park Ave. 





Weber-Cosmos Drawing 


Write for Color Card 
DRAWING MATERIALS 
ARTISTS' MATERIALS 


Dealers Everywhere 

















Plastic Wood. 











Cruising Range up to 
One-Fifth Mile. 


CALCRAFT CORPORATION 


P. O. Box 34, Eagle Rock Sta. 
Los Angeles, Calif. 


wooD 


IN CANS OR TUBES 


Handles Like Putty 
Hardens Into Wood 


Even the inexperienced student can 
make quick, permanent, workmanlike 
repairs with Plastic Wood — hide 
nicks, fill cracks, correct mistakes, 
fill knot holes, etc. Send today for free 
48 page booklet giving 201 Uses for 
The A. S. Boyle Co., 
257 Cornelison Ave., Jersey City, N. J. 


REPAIRS 





















LEATHERCRAFTERS— 


We supply everything needed for this fasci- 
nating work. Largest assortment of mate- 
rials at lowest prices. Samples FREE 
to teachers, camp instructors, etc., who 
write for same on official letter- 
head or give connections. Others 
SEND FOR 
SAMPLES 
ENCLOSE 
% CENTS in 
Stamps 











253 Devonshire St., 














Headquarters for Art 
Leathers, whole or half 
skins, also cut to measure, 
Tools, designs, lacings, both in 
calf and goat skin, snap fasteners 
to match leathers, leather dye, wax 
polish, Sphinx Paste, slide fasteners 
and bag plates. Book on leather work $1.00 


Tell us your wants—we'll quote prices. 


W. A. HALL & SON 


Boston, Mass. 











Your BIGGEST Job 


Help students save a year or two by deciding 
now and preparing for a life's work that suits 
and pleases them. 


COMMONWEALTH 


Vocational Guidance 







MONOGRAPH LIBRARY 


A boon to every teacher — Contains up-to- 
date facts and as complete data as is avail- 
able about 50 live professions and trades for 
men and women. 
Send today sure—you won't regret it—for a 
Free Circular about this most modern method. 
THE COMMONWEALTH BOOK CO., Inc. 
241 Railway Exchange Bldg. 


Chicago, Ill. 














School-Shop 
Equipment News 


VOCATIONAL-GUIDANCE 
INFORMATION 


The Commonwealth Book Co., Inc., 80 East 
Jackson Boulevard, Chicago, Ill., is marketing 
two series, A and B, of vocational-guidance 
monographs. Each series consists of 25 pamphlets 
filled w:th definite, up-to-date information on as 
Many vocations. 

The data for these monographs were collected 
by the Vocational Guidance and Educational 
Research Bureau which was established for the 








purpose of making vocational information avail- 
able to the educators of America. 


NEW T-SQUARE 
The U. S. Blue-Print Paper Company, Chicago, 
Ill., has developed a new T-square with a stain- 
less metal blade constructed with strips of 


celluloid along the edges. It is supplied in a 
regular T-square with the single head, also as 
a T-square with the double shifting head. It can 
also be obtained as a plain straightedge and as 
a straightedge cut with slots for use with parallel 
attachment to drawing table. 





This new T-square gives the assurance of 
longer life and less warpage than the old wooden 
T-square which it d'splaces. 


MR. PERRIGO RETIRES FROM 
E. C. ATKINS 


Mr. S. M. Perrigo, who was formerly in 
charge of the Chicago branch of the E. C. 
Atkins Company, is retiring from active duty. 
Mr. Perrigo entered the firm in 1909, when he 
assumed charge of the Chicago office as a special 
representative of the hardware department. As 
a result of his excellent work and application, 
he was promoted to the position of manager 
which he occupied for a number of years. 

Mr. Perrigo has been succeeded by Mr, O. H. 
Huebner, who was formerly a salesman for the 
E. C. Atkins Company, at Minneapolis, Minn. 
























THE MARKET PLACE 





United States Blue Print Paper Co. 
A complete line of Drafting Materials for Schools 
and Colleges 


Let us quote your requirements 


United States Blue Print Paper Co. 


207 South Wabash Ave. 


cago, Illinois 








Industrial Furnaces ; 
FORGES - MELTERS - OVENS 
Complete Tables 
BLOW PIPES 
Suitable sizes for school shops 
Write for complete information 
American Gas Furnace Co. 

ELIZABETH, N. J. 








ORIGINAL 
Toles Vises 


18 Models for Woodwork only 
2 Actions — 3 Sizes 
Write for Prices 


Ww. Cc. TOLES CO. 
Woodstock, Ill. 





Over 40 
Types 


CLAMPS 


Adjustable Clamp. Co. 


Write for cau Bel 


Catalog 404K. Ashlond Ave CHICAGO, U.S.A. 


‘*'MASTERMADE” 
acted Apparel 


for Instructors 
and Students 


Write for our new Fall 1936 
Catalog showing eommplene line 
of MASTERMADE Frocks, 
Coats and Aprons, with samples 

of materials. 


Correct styles, highest qneling 
fabrics and materials.... and 
PRICED RIGHT. 

DON’T PUT IT OFF,.. 

WRITE TODAY! 


CABINET MFG. Co. 
QUINCY, ILLINOIS 
Est. 1901 














KNIVES OF QUALITY 
@ MURPH) 
ar 
IVES 


ADL AAP AnD STAY SRD 





For Sloyd and Manual Training 
work, there are no finer knives 
made than Robert Murphy’s. 


Over 85 years of experience, re- 
search and experimentation en- 
able us to offer knives of guar- 
anteed quality. Every blade is 
especially processed of the finest 
steel to stand the at of school 
shop use and STAY SHARP. 


Write for a complete catalog 


a 
=" MURPH Y'S SONS SE: 





CABINET HARDWARE — 
TOOLS AND no neeguaryed 
Our large stock of hard 
ly known hand tools — "o ‘choo! Shop su- 
pervisors and instruct 
Let us quote on your pete tooland conti lists. 
Write for our catalog 


Lussky, White and Coolidge | 
65-71 W. Lake St., Chicago, Ill. 
Dept. C12 








WALNUT 


The O’BRIEN LUMBER CO. 
2655 S. ROBEY ST., CHICAGO 


Operating our own kilns assures you of 
dryness. Deal with a house known a 
half century for Quality and Service. 


DOMESTIC HARDWOODS 
MAHOGANY 




















BOEHM BINDERY 


* Book Manufacturers 

* Magazine Binders 

* School Annuals 
Dept. I. A. V. E. 


104 E. Mason St. Milwaukee, Wis. 


LEATHERCRAFT 
Leathercraft is as old as the history of man yet 
lends itself to the most modern of art and in- 
dustrial art programs. 

Investigate its possibilities. Send 10c for our 
40 page catalogue of craft supplies. 


7 hela +A COMPANY 
193 William St. New York City 























Materials tor Brush Making 


Brush F seme © Le ay ico, Fibre Mixtures, Ster- 
ilised Horse air, Bristle and Tampico 
mixtures ny = ‘taper stock, original lengths 
cut to size. . 


E. B. & A. C. WHITING CO. 








Burlineton, Vermont 

















Ercrac -TYPERS 


Especially qualified to 
be of service to the 
school printshop. 
Promptness and quality 
assured. 

Forms returned same 
day received. 


Badger Electretype Co. 
600 Montgomery Bldg. 
407 East Michigan St., Milwaukee, Wis. 














RURAL 
ELECTRIFICATION 


J. P. Schaenzer 


A clear, accurate, and compre- 
hensive explanation of the place 
of electricity on the modern 
farm. All essentials included, 
presented as simply as _ pos- 
sible, and generously illustrated 
throughout. Important and in- 
dispensable to all teachers of 
electricity in rural communities. 


$1.72 
BRUCE-MILWAUKEE 


20A 





Electric Soldering Iron Furnaces 


Eliminate blow torch hazards, keeps coppe 
at proper temperature, are more conven 
ient and economical. Fully guaranteed 
with a 25% discount to schools. 


SPICER ELECTRIC FURNACES 


Wisconsin Dells, Wisc. 


ACCURACY—ECONOMY 


And there is precision, 

too, designed into this 

Monarch Band Saw so 

notable for its inbuilt 

safety features — every 
moving part is fully 
guarded. 

The most difficult jobs 
and delicate pattems 
are handled with ease 
by student operators. 

Less spoiled work means 

more rapid student pro- 

gress and greater eco- 
nomy. 

Let us show you why 

such special features as 

—Ball Bearing motor 

mounted on lower wheel 

shaft, Roller Saw Guide, 

Toggle switch control— 

make the Monarch Band Saw especially suitable 
for school shops. 


American Saw Mill Machinery Co. 
74 Main St., Hackettstown 
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